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ECO  Number:  1 

COMPRESSED  AIR  VALVE  REPLACEMENT  IN  BUILDING  35Q 


Discussion 

Building  350  is  constructed  with  a  one-inch  diameter  compressed  air  supply  on 
each  of  the  228  columns.  Typically,  these  air  stations  are  arranged  with  a 
shut-off  gate  valve  followed  by  one  or  more  quick  disconnect  compressed  air 
hose  fittings.  The  problem  is  that  many  of  the  air  stations  are  leaking 
compressed  air  continuously. 

All  the  leaks  are  in  valve  stem  packings  or  hose  connections  downstream  of  the 
manual,  gate-type,  shut-off  valve  located  on  the  column.  Typically,  these 
valves  are  left  open  all  the  time,  allowing  the  compressed  air  to  leak  out. 
The  background  noise  is  too  high  to  hear  the  leaks,  and  the  workmen  often  wear 
gloves  so  they  cannot  feel  them  either.  It  is  cumbersome  to  shut  off  a  gate 
valve  which  requires  multiple  turns,  particularly  if  access  to  it  is  blocked 
by  surrounding  equipment.  A  ball  valve  shuts  off  quickly  (requiring  on  a 
single  motion  through  90®  angle),  requires  little  excess,  and  is  less 
susceptible  to  leaking. 

Based  on  the  results  of  a  leak  survey  (see  Appendix  B),  it  is  estimated  that 
about  half  of  the  228  columns  in  Building  350,  have  a  detectable  leak.  These 
leaks  total  85  cfm  and  cost  approximately  $4,000  annually. 

Recommendations 

It  is  recommended  that  the  compressed  air  shut-off  valve  on  each  column  in 
Building  350  be  changed  from  the  existing  gate  valve  to  a  ball  valve;  and  that 
this  new  valve  be  closed  at  all  times  when  compressed  air  is  not  in  use. 
Typically,  this  would  be  at  the  end  of  a  workman's  shift. 


Construction  Cost  $7,271 

Annual  Energy 
Savings  (MBtu/yr) 

Electricity  366 

Annual  Energy  $4,004 

Cost  Savings  ($/yr) 

SIR  7.5 

Simple  Payback  (years)  2.0 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECOI 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.062 
INSTALLATION  &  LOCATION:  LETTERKENNY  ARREGION  NOS.  3  CENSUS:  1 
PROJECT  NO.  &  TITLE:  ECO  #1  COMPRESSED  AIR  VALVE  REPLACEMENT 
FISCAL  YEAR  1991  DISCRETE  PORTION  NAME:  TOTAL  PROJECT 
ANALYSIS  DATE:  09-11-91  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  G.  FALLON 

1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  SALVAGE  VALUE  COST 

E.  TOTAL  INVESTMENT  (lA  +  IB  +  1C  -  ID) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/MBTU{l)  MBTU/YR(2)  SAVINGS(3)  FACT0R(4)  SAVINGS(5) 


A.  ELECT  $  10.94 

366. 

$ 

4004. 

15.11 

60501. 

B.  DIST  $  7.43 

0. 

$ 

0. 

21.31 

0. 

C.  RESID  $  6.61 

0. 

$ 

0. 

25.22 

0. 

D.  NAT  G  $  .00 

0. 

$ 

0. 

20.70 

0. 

E.  COAL  $  .00 

0. 

$ 

0. 

15.93 

0. 

F.  TOTAL 

366. 

$ 

4004. 

$ 

60501. 

3.  NON  ENERGY  SAVINGS (+)  /  COST(-) 

A.  ANNUAL  RECURRING 

(+/-) 

$ 

0. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

14.53 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

$ 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+)/COST(-)(3A2+3Bd4)$  0. 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  {2F5  X  .33)  $  19965. 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1F) _ 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 

D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1D/(YRS  ECONOMIC  LIFE))$  4004. 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $  60501. 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  7.46 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=lF/4  2.02 
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ECO  Construction  Cost  Estimate 
Calculat ions 


05/09/91 


ECO  Name:  Air  Oalves  Replacement  in  Building  350 
ECO  #:  1 


1991  ECO  "bare"  costs  (from  cost 
Material 

Labor 

estimate  sheet) 

$2,109 

$2,440 

Subtotal  bare 

FICA  Insurance  (20%  of  Labor  ) 
Sales  Tax  (6.5%  of  Material) 

costs 

$4  ,549 
■  $488 
$137 

Subtotal 

Overhead  (  15% ) 

$5 ,174 
$776 

Subtotal 

Profit  (  10%) 

$5  ,950 
$595 

Subtotal 

Bond  (  1%  ) 

$6,545 

$65 

Subtotal 

Contingency  (10%) 

$6  ,610 
$661 

Subtotal  (Construction  Cost  Input  For 

+ - 

LCCID  y)  I 

$7  ,271 

SIOH  (5.5%  of  Construction  Cost) 

-j - 

$400 

Subtotal 

Design  (6%  of  Construction  Cost) 

$7,671 

$436 

Project  Cost 

$8 ,107 

^  The  SIOH  costs  (5.5^)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 
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LETTERKENNY  ARMY  DEPOT 
COMPRESSED  AIR  SURVEY 
BUILDING  350 


COLUMN/  LEAK^ 


LOCATION 

ID 

DETECTION 

TECHNIQUE 

FLOWXX 

(CFM) 

COMMENT 

B26 

A 

0.659 

VALVE  PACKING  (MEASURED) 

B54 

A 

1 

VALVE  PACKING 

C24 

A 

1  .5 

1  HOSE  COUPLING 

C28 

A 

1  .5 

DRYER  DRAIN 

C32 

A 

1  .5 

VALVE  PACKING 

C47 

A 

1 

VALVE  PACKING 

PB60 

A 

4.1 

DRYER  DRAIN  PAINT  BOOTH  60  (MEASURED 

B19 

D 

<0.5 

VALVE  PACKING  (MEASURED) 

B23 

D 

<0.5 

VALVE  PACKING 

B27 

D 

<0.5 

HOSE  COUPLING 

B30 

D 

<0.5 

HOSE  COUPLING 

B31 

D 

<0.5 

HOSE  COUPLING 

B35 

D 

<1  .5 

3  HOSE  COUPLING 

B36 

D 

<0.5 

1  HOSE  COUPLING 

B37 

D 

<0.5 

1  HOSE  COUPLING  (BREATHABLE  AIR) 

B38 

D 

>  0.5 

1  HOSE  COUPLING 

B50 

D 

<0.5 

VALVE  PACKING 

C21 

D 

<0.5 

1  HOSE  COUPLING 

C36 

D 

<0.5 

1  HOSE  COUPLING 

C38 

D 

<0.5 

VALVE  PACKING  (BREATHABLE  AIR) 

C39 

D 

<0.5 

VALVE  PACKING  (BREATHABLE  AIR) 

C42 

D 

<0.5 

VALVE  PACKING 

C46 

D 

<0.5 

1  HOSE  COUPLING 

C51 

D 

<0.5 

1  HOSE  COUPLING 

C52 

D 

<0.5 

1  HOSE  COUPLING 

C54 

D 

<0.5 

1  HOSE  COUPLING 

C55 

D 

<0.5 

DRAIN  COCK 

839 

F 

1 

1  HOSE  COUPLING 

B46 

F 

1 

VALVE  PACKING  (MEASURED) 

B48 

F 

1 

VALVE  PACKING 

B51 

F 

1 

VALVE  PACKING 

855 

F 

1 

DRAIN  COCK 

Cll 

F 

<1 

1  HOSE  COUPLING 

C13 

F 

<1 

I  HOSE  COUPLING 

C14 

F 

1 

DRYER  DRAIN 

C17 

F 

<1 

1  HOSE  COUPLING 

CIS 

F 

<1 

1  HOSE  COUPLING 

C23 

F 

1 

1  HOSE  COUPLING 

C25 

F 

1 

1  HOSE  COUPLING 

C31 

F 

1 

1  HOSE  COUPLING 

C45 

F 

1  - 

VALVE  PACKING 

2»l 

^  A  =  AUDIBLE  TO  HUMAN  EAR  WITH  "AT  WORK"  BACKGROUND  NOISE 
D  =  DETECTOR  ONLY.  LEAK  COULD  NOT  BE  HEARD  OR  FELT 
F  =  CAN  BE  FELT  WITH  HAND 

FLOW  WAS  MEASURED  IN  EACH  OF  THE  MAJOR  CATAGORIES  (A,D,F). 
FLOW  WAS  ESTIMATED  BASED  ON  CATAGORY  OF  DETECTION  SENSITIVITY 
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Filler*  H-i.  Documentation  for  Productivity  Capital  invottment  Program  (DA  Form  SIOS^^R) — Continued. 


INVESTMENT  STATEMENT 


Figur*  H-t.  D»<mm«ntution  /er  Productivity  CapiUU  invMtmcnt  Prvgrmm  (DA  Form  Conttniwd. 


ECO  Number:  6 

CONDENSATE  HEAT  RECOVERY  FOR  BOILERS  IN  BUILDIN6  349 


Discussion 

This  ECO  identifies  known  steam  and  condensate  losses,  assesses  their 
recoverability  and  evaluates  their  economic  impact. 

Steam  losses  for  deaerator  heating,  atomizing  steam,  soot  blowing  and  steam 
cleaning  are  all  vented  directly  or  indirectly  to  the  atmosphere.  Condensate 
losses  from  dip  tank  heating  may  be  contaminated  by  chemicals  used  in  various 
processes  and  water  losses  from  boiler  blowdown  are  "dirty"  and  unsuitable  for 
return.  One  energy  savings  option  is  to  recover  the  heat  from  the  various 
streams. 

The  heat  in  the  boiler  blowdown  can  be  recovered  for  boiler  makeup.  The  heat 
in  the  dip  tank  condensate  can  be  used  to  heat  building  air  during  the  heating 
season.  Both  of  these  options  are  evaluated  in  this  ECO. 

Recommendations 

Based  on  the  Life  Cycle  Cost  Analysis,  heat  recovery  from  the  boiler  blowdown 
is  not  recommended.  However,  heat  recovery  from  dip  tank  condensate  in 
Buildings  350N,  350S  and  370  are  recommended. 


Construction  Cost 

$2,423 

Annual  Energy 

Savings  (MBtu/yr) 

No.  6  Fuel  Oil 

938 

Annual  Energy  Cost 

Savings  ($/yr) 

$4,100 

SIR 

38.6 

Simple  Payback  (years) 

0.7 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  EC06 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.062 
INSTALLATION  &  LOCATION:  LETTERKENNY  ADREGION  NOS.  3  CENSUS:  1 
PROJECT  NO.  &  TITLE:  ECO  #6  HEAT  RECOVERY  FROM  CONDENSATE 
FISCAL  YEAR  1992  DISCRETE  PORTION  NAME:  TOTAL  PROJECT 


ANALYSIS  DATE:  10-14-91 

ECONOMIC  LIFE  25  YEARS 

PREPARED  BY: 

G  • 

FALLON 

1. 

INVESTMENT 

A.  CONSTRUCTION  COST 

$ 

2423. 

B.  SIOH 

$ 

134. 

C.  DESIGN  COST 

$ 

146. 

D.  SALVAGE  VALUE  COST 

-$ 

0. 

E.  TOTAL  INVESTMENT  (lA  +  IB  +  1C 

-  ID) 

$ 

2703. 

2. 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL 

SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS (3) 

FACT0R(4) 

SAVINGS (5) 

A.  ELECT  $  10.94 

0. 

$  0. 

15.11 

0. 

B.  DIST  $  4.98 

0. 

$  0. 

21.31 

0. 

C.  RESID  $  4.41 

938. 

$  4137. 

25.22 

104325. 

D.  NAT  G  $  .00 

0. 

$  0. 

20.70 

0. 

E.  COAL  $  .00 

0. 

$  0. 

15.93 

0. 

F.  TOTAL 

938. 

$  4137. 

$ 

104325. 

3. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

$ 

0. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

14.53 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

$ 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/C0ST(-)(3A2+3Bd4)$  0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(I)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  34427. 

A  IF  3D1  IS  -  OR  >  3C  GO  TO  ITEM  4 

B  IF  3D1  IS  <  3C  CALC  SIR  -  (2F5+3DI)/1F) 

C  IF  3DIB  IS  -  >  1  GO  TO  ITEM  4 

D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1D/(YRS  ECONOMIC  LIFE))$  4137. 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $  104325. 

6.  DISCOUNTED  SAVINGS  RATIO  {SIR)=(5  /  1F)=  38.60 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB-lF/4  .65 
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LETTERKENNY  ARMY  DEPOT  ENERGY  AUDIT  OF  INDUSTRIAL  FACILITIES 


Operation  Hrs/Day  ^  24 


Rooa  or  Supply  Air  Conditions  -  Hinter  GO 

Air  Quantity  (cfi)  I 

Hour  Fractions  1  AH  -  9  AN  1 

9  AH  •  S  PH  I 

S  PH  -  1  AH  1 

Operation  Days  Per  Heek  5 

Tetp.  Hours  of  Occurrence  Total  Delta 


Range  2-9  10-17  18-1  Hours  H  or  T  Const. 


70 

74 

247 

237 

301 

785 

-4 

1.08 

65 

69 

296 

217 

278 

791 

1 

1.08 

60 

64 

269 

196 

236 

701 

6 

1.08 

55 

59 

249 

191 

209 

649 

11 

1.08 

SO 

54 

221 

193 

202 

616 

16 

1.08 

45 

49 

218 

193 

206 

617 

21 

1.08 

40 

44 

237 

236 

239 

712 

26 

1.08 

35 

39 

289 

246 

286 

821 

31 

1.08 

30 

-34 

304 

194 

258 

756 

36 

1.08 

25 

29 

184 

106 

152 

442 

41 

1.08 

20 

24 

124 

65 

90 

279 

46 

1.08 

15 

19 

75 

32 

57 

164 

51 

1.08 

10 

14 

54 

13 

26 

93 

56 

1.08 

5 

9 

18 

3 

9 

30 

61 

1.08 

0 

4 

9 

0 

2 

11 

66 

1.08 

-5 

-1 

3 

0 

1 

4 

71 

1.08 

-10 

-6 

1 

0 

0 

1 

76 

1.08 

-15 

-11 

0 

0 

0 

0 

81 

1.08 

Totals 

2798 

2122 

2552 

7472 

Total  Operation  Hours  Nhile  Heating 
(and  corrected  for  uorking  days/veek)  4776 

Avg  outdoor  teap  while  heating  (F)  4S.0 


Total 

CFH  BTU/HR  BTU 


1  0  0 

1  1  854 

I  6  4,542 

1  12  7,710 

1  17  10,644 

1  23  13,994 

1  28  19,993 

1  33  27,487 

1  39  29,393 

1  44  19,572 

1  SO  13,861 

1  55  9,033 

I  60  5,625 

1  66  1,976 

1  71  784 

1  77  307 

1  82  82 

1  87  0 


165,858 


118,470 


ECO  Construction  Cost  Estimate 
Ca 1 cu 1 at i ons 


05/16/91 


ECO  Name:  Condensate  heat  recovery  -■  dip  tank  heat  exchanger 


ECO  # :  6 


1991  ECO  "bare"  costs  (from  cost  estimate 

sheet  ) 

Material 

$1 ,310 

Labor 

$274 

Subtotal  bare  costs 

$1 ,584 

FICA  Insurance  ( 20S  of  Labor) 

$55 

Sa 1 es  Tax  ( 6 . 5%  o f  Material  ) 

$85 

Subtotal 

$1  ,724 

Overhead  (  1 5S  ) 

$259 

Subt  ot  a  1 

$1 ,983 

Profit  (lOS) 

$198 

Subtotal 

$2,181 

Bond  ( IS ) 

$22 

Subt  ot  a  1 

$2,203 

Contingency  (lOS) 

$220 

+ 

ubtotal  (Construction  Cost  Input  For  LCCID 

I  $2,423 

SIOH  (5.5S  of  Construction  Cost) 

$133 

Subtotal 

$2,556 

Design  ( 6S  of  Construction  Cost) 

$145 

Total  Project  Cost 


$2,701 


K-  The  SI  OH  costs  (5 
added  in  the  Life 


53J)  and  Design  costs  (6. .OS)  are  automatically 
Cycle  Cost  In  Design  (LCCID)  analysis  program. 
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CONSTRUCnOM  COST  ESTIMATE 
ENERGY  ENGINEERING  ANALYSIS 
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ECO  Construction  Cost  Estimate 
Calculat ions 


05/16/91 


ECO  Name:  Condensate  heat  recovery  -  blow  down  heat  exchanger 


ECO  # :  6 


1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 

Material  ^'?’oo2 

Labor  $1 ,980 


Subtotal  bare  costs 

FICA  Insurance  (20%  of  Labor) 

Sales  Tax  (6.5%  of  Material) 

$5,320 

$396 

$217 

Overhead  (  1 5% ) 

Subtotal 

$5,933 

$890 

Profit  (10%) 

Subtotal 

$6,823 

$682 

Bond  (  1% ) 

Subtotal 

$7 , 505 
$75 

Cont i ngency  (  1 0% ) 

Subtotal 

$7 , 580 
$758 

^ - 

Subt ot a 1  (  Construct i on 

Cost  Input  For  LCCID  y ) 

1  $8,338 

SI OH  (5.5%  of  Construction  Cost) 

$459 

Design  (6%  of  Cons 

Subtotal 
t ruction  Cost) 

$8,797 

$500 

Total  Project  Cost 

$9 , 297 

y  The  SI OH  costs  (5.5%)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program, 
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FiffHTt  H-l,  00cumentati^  for  ProHuetivity  Capital  tnve$tment  Program  (DA  Form  SSOi-R). 


tot  DA  ron»  ttOB-H  Figuro  H-t.  Doeomontation  for  Froduetivitg  Capital  Inoottmont  Program  (DA  Form  SJOt-KJ—Contiaaod. 


COST  FOR  PROJECT  TO  BECOME  OPEWATiONAL 


Figurt  H-l.  Documtntatum  for  Produetivitg  Copilot  Inviotment  Program  (DA  Form  ConUiMi*d. 


Figurw  H-i.  Docummt^ition  for  Froductivity  Capital  JnvaMtment  Program  (DA  Form  5/0#-/? >— Continued. 


Fxgurt  H~-l,  Documsntation  for  Pr^uetivity  Capital  Invtm^t  Pr^grum  (DA  Form  8i0i-R) — Continued. 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  EC09 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.062 
INSTALLATION  &  LOCATION:  LETTERKENNY  ADREGION  NOS.  3  CENSUS:  1 
PROJECT  NO.  &  TITLE:  ECO  #9  PAINT  BOOTH  FAN  CONTROLS 
FISCAL  YEAR  1992  DISCRETE  PORTION  NAME:  TOTAL  PROJECT 
ANALYSIS  DATE:  10-14-91  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  G.  FALLON 

1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  SALVAGE  VALUE  COST 

E.  TOTAL  INVESTMENT  (lA  +  IB  +  1C  -  ID) 

2.  ENERGY  SAVINGS  (+)  /  COST  {-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 


FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACT0R(4) 

SAVINGS(5) 

A.  ELECT  $  10.94 

124. 

$ 

1357. 

10.75 

14583. 

B.  DIST  $  4.98 

0. 

$ 

0. 

14.08 

0. 

C.  RESID  $  4.41 

4895. 

$ 

21587. 

16.21 

349924. 

D.  NAT  G  $  .00 

0. 

$ 

0. 

13.25 

0. 

E.  COAL  $  .00 

0. 

$ 

0. 

11.13 

0. 

F.  TOTAL 

5019. 

$ 

22944. 

$ 

364507. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING 

(+/-) 

$ 

0. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

10.59 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

$ 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-) (3A2+3Bd4)$ 

0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  120287. 

A  IF  3D1  IS  -  OR  >  3C  GO  TO  ITEM  4 

B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1F) _ 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 

D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1D/(YRS  ECONOMIC  LIFE))$  22944. 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $  364507. 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  70.98 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=lF/4  .22 


$  4604. 

$  254. 

$  277. 

-$  0. 

$  5135. 


ECO  Number:  9 
PAINT  BOOTH  FAN  CONTROL 


Discussion 

Paint  booth  exhaust  fans  operate  continuously  during  the  shift  when  painting 
is  to  be  done.  However,  the  fan  is  required  to  operate  only  when  paint  is 
being  applied. 

This  ECO  provides  controls  for  nine  paint  booths  that  will  turn  the  fan  off  if 
no  one  has  been  in  the  paint  booth  for  three  minutes,  and  will  turn  it  on 
whenever  any  one  enters  the  booth. 

Recommendations 

Based  on  the  Life  Cycle  Cost  Analysis,  this  project  is  recommended. 


Construction  Cost 

$4,604 

Annual  Energy 

Savings  (MBtu/yr) 

No.  6  Oil 

4,895 

Electricity 

124 

Annual  Energy  Cost 

Savings  ($/yr) 

$22,900 

SIR 

71.0 

Simple  Payback  (years) 

0.2 
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ECO  #9 

Fan  Controls  For  Open  Paint  Booths 

Letterkenny  Army  Depot 

10/14/91 


Building  Number:  350 

Paint  Booth  No.:  2527 


Heating  Fuel  Type: 
Heating  Fuel  Cost: 
Boiler  Efficiency: 
Electricity  Cost: 
Exhaust  Fan  Motor: 
Exhaust  Air  Flow: 
Makeup  Percentage: 
Exhaust  Air  Temp.: 
0  A  Heating  Load: 
Operating  Shifts: 
Operating  Days: 


Current  Energy  Use: 


#6  F uel  Oi 1 
$4.41  /MBtu 
807. 

$10.94  /MBtu 
5  HP 

25,959  CFM 
1007. 

68  <*F 

74,233  Btu/cfm-Yr 
2  /Day 
5  /Week 


Current  Heating  Energy 


2409 


Heating  Energy  Cost  =  $10,624 

Current  Electric  Use  =  53 


Electricity  Cost  =  $580 
Current  Energy  Use  =  2462 
Current  Energy  Cost  =  $11,204 


Savings  if  fan  is  turned  off  505i  of  the  time: 


Heating  Energy  Savings  =  1205 
Heating  Cost  Savings  =  $5,314 
Electric  Energy  Savings  =  27 
Electric  Cost  Savings  =  $295 
Total  Energy  Savings  =  1232 


Total  Energy  Cost  Savings  = 


MBtu/Yr 

/Yr 

MBtu/Yr 

/Yr 

MBtu/Yr 

/Yr 

MBtu/Yr 

/Yr 

MBtu/Yr 

/Yr 

MBtu/Yr 


$5,609  /Yr 


ECO  #9 

Fan  Controls  For  Open  Paint  Booths 

Letterkenny  Army  Depot 

10/14/91 

Building  Number:  37 

Paint  Booth  No.:  280 


Heating  Fuel  Type: 
Heat i ng  Fuel  Cost : 
Boiler  Efficiency: 
Electricity  Cost: 
Exhaust  Fan  Motor: 
Exhaust  Air  Flow: 
Makeup  Percentage: 
Exhaust  Air  Temp.: 
0  A  Heating  Load: 
Operating  Shifts: 
Operating  Days: 


Current  Energy  Use: 


#6  Fuel  Oil 
*4.41  /MBtu 
807. 

*10.94  /MBtu 
3  HP 

18,318  CFM 
1007. 

68  »F 

74,233  Btu/cfm-Yr 
2  /Day 
5  /Neek 


Current  Heating  Energy  =  1700 


Heating  Energy  Cost  =  *7,497 

Current  Electric  Use  =  32 


Electricity  Cost  =  *350 
Current  Energy  Use  =  1732 
Current  Energy  Cost  =»  *7,847 


Savings  if  fan  is  turned  off  50%  of  the  time: 


Heating  Energy  Savings  =  850 
Heating  Cost  Savings  =  *3,749 
Electric  Energy  Savings  =  16 
Electric  Cost  Savings  =  *175 
Total  Energy  Savings  =  866 


Total  Energy  Cost  Savings  = 


MBtu/Yr 

/Yr 

MBtu/Yr 

/Yr 

MBtu/Yr 

/Yr 

MBtu/Yr 

/Yr 

MBtu/Yr 

/Yr 

MBtu/Yr 


*3,924  /Yr 


ECO  #9 

Fan  Controls  For  Open  Paint  Booths 

Letter kenny  Army  Depot 

10/14/91 


Building  Number: 
Paint  Booth  No. : 

Heating  Fuel  Type: 
Heating  Fuel  Cost: 
Boiler  Efficiency: 
Electricity  Cost: 
Exhaust  Fan  Motor: 
Exhaust  Air  Flow: 
Makeup  Percentage: 
Exhaust  Air  Temp.: 
0  A  Heating  Load: 
Operating  Shifts: 
Operating  Days: 


37 

468 

#6  Fuel  Oil 
$4.41  /MBtu 
807. 

$10.94  /MBtu 
2  HP 

11,152  CFM 
1007. 

68  OF 

74,233  Btu/cfm-Yr 
2  /Day 
5  /Week 


Current  Energy  Use: 

Current  Heating  Energy  = 
Heating  Energy  Cost  = 
Current  Electric  Use  = 
Electricity  Cost  = 
Current  Energy  Use  = 
Current  Energy  Cost  = 


1035  MBtu/Yr 
$4,564  /Yr 

21  MBtu/Yr 
$230  /Yr 
1056  MBtu/Yr 
$4,794  /Yr 


Savi ngs 


if  fan  is  turned  off  507  of 
Heating  Energy  Savings  = 
Heating  Cost  Savings  = 
Electric  Energy  Savings  = 
Electric  Cost  Savings  = 
Total  Energy  Savings  = 

Total  Energy  Cost  Savings  = 


the  time: 

518  MBtu/Yr 
$2,284  /Yr 

11  MBtu/Yr 
$120  /Yr 
529  MBtu/Yr 


$2,404  /Yr 


ECO  #9 

Fan  Controls  For  Open  Paint  Booths 

Letterkenny  Army  Depot 

10/14/91 


Building  Number: 
Paint  Booth  No.: 

Heating  Fuel  Type: 
Heating  Fuel  Cost: 
Boiler  Efficiency: 
Electricity  Cost: 
Exhaust  Fan  Motor: 
Exhaust  Air  Flow: 
Makeup  Percentage; 
Exhaust  Air  Temp.: 
0  A  Heating  Load: 
Operating  Shifts: 
Operating  Days: 


37 

470 

#6  Fuel  Oil 
$4.41  /MBtu 
807. 

$10,94  /MBtu 
3  HP 

12,069  CFM 
1007. 

68  OF 

74,233  Btu/cfm-Yr 
2  /Day 
5  /Week 


Current  Energy  Use: 

Current  Heating  Energy  = 
Heating  Energy  Cost  = 
Current  Electric  Use  = 
Electricity  Cost  = 
Current  Energy  Use  = 
Current  Energy  Cost  = 


1120  MBtu/Yr 
$4,939  /Yr 

32  MBtu/Yr 
$350  /Yr 
1152  MBtu/Yr 
$5,289  /Yr 


Savings  if  fan  is  turned  off  50‘/i  of  the  time: 


Heating  Energy  Savings  = 
Heating  Cost  Savings  = 
Electric  Energy  Savings  = 
Electric  Cost  Savings  = 
Total  Energy  Savings  = 


560  MBtu/Yr 
$2,470  /Yr 

16  MBtu/Yr 
$175  /Yr 
576  MBtu/Yr 


Total  Energy  Cost  Savings  =  $2,645  /Yr 


ECO  #9 

Fan  Controls  For  Open  Paint  Booths 

Letterkenny  Army  Depot 

10/14/91 


Building  Number: 
Paint  Booth  No.: 

Heating  Fuel  Type: 
Heating  Fuel  Cost: 
Boiler  Efficiency: 
Electricity  Cost: 
Exhaust  Fan  Motor: 
Exhaust  Air  Flow: 
Makeup  Percentage: 
Exhaust  Air  Temp.: 
0  A  Heating  Load: 
Operating  Shifts: 
Operating  Days: 


370 

200 

#6  Fuel  Oil 
$4.41  /MBtu 
807. 

$10.94  /MBtu 
5  HP 

17, 100  CFM 
1007. 

68  OF 

35,618  Btu/cfm-Yr 
1  /Day 
5  /Week 


Current  Energy  Use: 

Current  Heating  Energy  = 
Heating  Energy  Cost  = 
Current  Electric  Use  = 
Electricity  Cost  = 
Current  Energy  Use  = 
Current  Energy  Cost  = 


761  MBtu/Yr 
$3,356  /Yr 

26  MBtu/Yr 
$284  /Yr 
787  MBtu/Yr 
$3,640  /Yr 


Savings 


if  fan  is  turned  off  507  of 
Heating  Energy  Savings  = 
Heating  Cost  Savings  — 
Electric  Energy  Savings  = 
Electric  Cost  Savings  = 
Total  Energy  Savings  = 

Total  Energy  Cost  Savings  = 


the  time: 

381  MBtu/Yr 
$1,680  /Yr 

13  MBtu/Yr 
$142  /Yr 
394  MBtu/Yr 
$1,822  /Yr 


9-7 


ECO  #9 

Fan  Controls  For  Open  Paint  Booths 

Letterkenny  Army  Depot 

10/14/91 


Building  Number:  370 

Paint  Booth  No.:  412 


Heating  Fuel  Type; 
Heating  Fuel  Cost: 
Boiler  Efficiency; 
Electricity  Cost; 
Exhaust  Fan  Motor; 
Exhaust  Air  Flow: 
Makeup  Percentage: 
Exhaust  Air  Temp. : 
0  A  Heating  Load: 
Operating  Shifts; 
Operating  Days: 


#6  Fuel  Oil 
$4.41  /MBtu 
807. 

$10.94  /MBtu 
1.5  HP 
6,147  CFM 
1007. 

68  ®F 

35,618  Btu/cfm-Yr 
1  /Day 
5  /Week 


Current  Energy  Use: 


Current  Heating  Energy  = 


274  MBtu/Yr 


Heating  Energy  Cost  =  $1,208  /Yr 

Current  Electric  Use  =  8  MBtu/Yr 


Electricity  Cost  = 
Current  Energy  Use  = 
Current  Energy  Cost  = 


$88  /Yr 
282  MBtu/Yr 
$1,296  /Yr 


r 


Savings  if  fan  is  turned  off  507.  of  the  time: 


Heating  Energy  Savings  = 

137 

MBtu/Yr 

Heating  Cost  Savings  = 

$604 

/Yr 

Electric  Energy  Savings  =' 

4 

MBtu/Yr 

Electric  Cost  Savings  = 

$44 

/Yr 

Total  Energy  Savings  = 

141 

MBtu/Yr 

Total  Energy  Cost  Savings  = 

$648 

/Yr 

ECO  #9 

Fan  Controls  For  Open  Paint  Booths 

Letterkenny  Army  Depot 

10/14/91 

Building  Number:  370 

Paint  Booth  No.;  3877 


Heating  Fuel  Type 
Heating  Fuel  Cost 
Boiler  Efficiency 
Electricity  Cost: 
Exhaust  Fan  Motor 
Exhaust  Air  Flow; 
Makeup  Percentage 
Exhaust  Air  Temp. 
0  A  Heating  Load: 
Operating  Shifts: 
Operating  Days: 


#6  Fuel  Oil 
$4.41  /MBtu 
807. 

$10.94  /MBtu 
2  HP 

11,956  CFM 
1007. 

68  ®F 

35,618  Btu/cfm-Yr 
1  /Day 
5  /Week 


Current  Energy  Use: 

Current  Heating  Energy  = 


532  MBtu/Yr 


Heating  Energy  Cost  = 
Current  Electric  Use  = 
Electricity  Cost  = 
Current  Energy  Use  = 
Current  Energy  Cost  = 


$2,346  /Yr 

11  MBtu/Yr 
$120  /Yr 
543  MBtu/Yr 
$2,466  /Yr 


Savings  if  fan  is  turned  off  507.  of  the  time; 


Heating  Energy  Savings  = 

266 

MBtu/Yr 

Heating  Cost  Savings  = 

$1,173 

/Yr 

Electric  Energy  Savings  = 

6 

MBtu/Yr 

Electric  Cost  Savings  = 

$66 

/Yr 

Total  Energy  Savings  = 

/ 

272 

MBtu/Yr 

Total  Energy  Cost  Savings  = 

$1,239 

/Yr 

9-5 


ECO  #9 

Fan  Controls  For  Open  Paint  Booths 

Letterkenny  Army  Depot 

10/14/91 


Building  Number:  370 

Paint  Booth  No.:  4298 


Heating  Fuel  Type: 
Heating  Fuel  Cost: 
Boiler  Efficiency: 
Electricity  Cost: 
Exhaust  Fan  Motor: 
Exhaust  Air  Flow: 
Makeup  Percentage: 
Exhaust  Air  Temp.; 
0  A  Heating  Load: 
Operating  Shifts: 
Operating  Days: 


Current  Energy  Use 
Current 


#6  Fuel  Oil 
$4.41  /MBtu 
807. 

$10.94  /MBtu 
7.5  HP 
18,592  CFM 
1007. 

68  ®F 

35,618  Btu/cfm-Yr 
1  /Day 
5  /Week 


Heating  Energy 


828  MBtu/Yr 


Heating  Energy  Cost  =  $3,651  /Yr 

Current  Electric  Use  =  40  MBtu/Yr 


Electricity  Cost  = 
Current  Energy  Use  = 
Current  Energy  Cost  = 


$438  /Yr 
868  MBtu/Yr 
$4,089  /Yr 


Savings 


if  fan  is  turned  off  507  of  the  time: 


Heating  Energy  Savings  = 

414 

MBtu/Yr 

Heating  Cost  Savings  = 

$1,826 

/Yr 

Electric  Energy  Savings  = 

20 

MBtu/Yr 

Electric  Cost  Savings  = 

$219 

/Yr 

Total  Energy  Savings  = 

434 

MBtu/Yr 

Total  Energy  Cost  Savings  = 

$2, 045 

/Yr 

(O 


ECO  19  Project  Sueiary 

Fan  Controls  For  Open  Paint  Booths 

Letterkenny  Arny  Depot 

10/21/91  4.41  4.41  10.94 


Energy  Savings  (MBtu/Yr)  Energy  Cost  Savings  ($/Yr)  CURRENT  COSTS 


Building 

Nuiber 

Booth 

Huiber 

15  Oil 

16  Oil 

Elect 

Total 

t5  Oil 

18  Oil 

Elect 

Total 

FUEL  OIL 

ELEC. 

TOTAL 

350 

81 

584 

11 

575 

$0 

$2,487 

$120 

$2,808 

$4,983 

$230 

$5,213 

350 

2527 

1205 

27 

1232 

to 

$5,314 

$295 

$5,609 

$10,624 

$580 

$11,204 

37 

280 

850 

16 

886 

13,749 

$0 

$175 

$3,924 

$7,497 

$350 

$7,847 

37 

488 

518 

11 

529 

$2,284 

$0 

$120 

$2,405 

$4,584 

$230 

$4,794 

37 

470 

560 

16 

576 

$2,470 

$0 

$175 

$2,845 

$4,939 

$350 

$5,289 

370 

200 

381 

13 

394 

$0 

$1,880 

$142 

$1,822 

$3,356 

$284 

$3,840 

370 

412 

137 

4 

141 

$0 

$804 

$44 

$848 

$1,208 

$88 

$1,298 

370 

3877 

288 

8 

272 

$0 

$1,173 

$88 

$1,239 

$2,346 

$120 

$2,488 

370 

4298 

414 

20 

434 

$0 

$1,828 

$219 

$2,045 

$3,851 

$438 

$4,089 

Total  1 

Project 

1928 

2967 

124 

5019 

$8,502 

$13,084 

$1,357 

$22,944 

$43,188 

$2,670 

$45,838 

LETTERKENNY  ARMY  DEPOT  ENERGY  AUDIT  OF  INDUSTRIAL  FACILITIES 


1 


Operation  Hrs/Day  =  8 


j 

1 

4 


I 

} 


] 

1 


1 

I 


] 

1 

1 


Root  or  Supply  Air 

Conditions  - 

Winter 

88 

Air  Quantity  (cfi) 

1 

Hour  Fractions 

1  AH  -  9  AM 

0.25 

9  AM  -  5  PH 

0.75 

5  PH  -  1  AM 

0 

Operation 

Days  Per 

Ueek 

5 

Teip. 

Hours  of  Occurrence 

Total 

Delta 

Range 

2-9  10- 

•17 

13-1 

Hours 

H  or  T 

Const. 

70 

74 

247 

237 

301 

240 

-4 

1.08 

65 

69 

296 

217 

278 

237 

1 

1.08 

80 

84 

289 

198 

238 

214 

8 

1.08 

55 

59 

249 

191 

209 

206 

11 

1.08 

50 

54 

221 

193 

202 

200 

16 

1.08 

45 

49 

218 

193 

208 

199 

21 

1.08 

40 

44 

237 

238 

239 

236 

26 

1.08 

35 

39 

289 

248 

286 

257 

31 

1.08 

30 

34 

304 

194 

258 

222 

36 

1.08 

25 

29 

184 

108 

152 

128 

41 

1.08 

20 

24 

124 

65 

90 

80 

46 

1.08 

15 

19 

75 

32 

57 

43 

51 

1.08 

10 

14 

54 

13 

28 

23 

56 

1.08 

5 

9 

18 

3 

9 

7 

81 

1.08 

0 

4 

9 

0 

■) 

L 

0 

c 

88 

1.03 

-5 

-1 

3 

0 

1 

1 

71 

1.08 

-10 

-6 

1 

0 

0 

0 

76 

1.08 

-15 

-11 

0 

0 

0 

0 

81 

1.08 

Totals  2798  2122  2552  2291 


Total  Operation  Hours  Uhile  Heatinq 
(and  corrected  for  working  days/week)  1485 

Avg  outdoor  teip  while  heating  (F)  45.0 


CFM 


Total 

8TU/HR  BTU 


0 

0 

1 

258 

6 

1,383 

12 

2,441 

17 

3,458 

23 

4,519 

28 

6,834 

33 

8,598 

39 

8,812 

44 

5,557 

50 

3,962 

55 

2,355 

80 

1,406 

68 

445 

71 

180 

77 

58 

32 

21 

87 

0 

49,885 


35,618 


<7-11 


tci}  q 


LEiTEUEnn  mir  hew  ekeeev  eudii  of  iKiusniM.  mcieities 

Operation  Hrs/Day  ^  1( 


Pool  or  Supply  Air  Conditions  *  ilinter 

68 

Air  Quantity  (cfa) 

1 

Hour  Fractions  1  AH  -  9  AH 

0.375 

9  AH  -  S  PH 

1 

5  PH  -  1  AH 

0.625 

Operation  Days  Per  Week  S 


Teap. 

Range 

Hours  of  Occurrence 

2-9  10-17  18-1 

Total 

Hours 

Delta 

H  or  T 

Const.  CFH 

8TU/HR 

Total 

BTU 

70 

74 

247 

237 

301 

518 

-4 

1.08 

0 

0 

65 

69 

296 

217 

278 

502 

1 

1.08 

1 

542 

60 

64 

269 

196 

236 

444 

6 

1.08 

6 

2,880 

55 

59 

249 

191 

209 

415 

11 

1.08 

12 

4,930 

SO 

54 

221 

193 

202 

402 

16 

1.08 

17 

6,949 

45 

49 

218 

193 

206 

404 

21 

1.08 

23 

9,151 

40 

44 

237 

236 

239 

474 

26 

1.08 

28 

13,317 

35 

39 

289 

246 

286 

533 

31 

1.08 

33 

17,849 

30 

34 

304 

194 

258 

469 

36 

1.08 

39 

18,244 

25 

29 

184 

106 

152 

270 

41 

1.08 

44 

11,956 

20 

24 

124 

65 

90 

168 

46 

1.08 

SO 

8,334 

IS 

19 

75 

32 

57 

96 

51 

1.08 

55 

5,274 

10 

14 

54 

13 

26 

SO 

56 

1.08 

60 

2,994 

5 

9 

18 

3 

9 

15 

61 

1.08 

66 

1,013 

0 

4 

9 

0 

2 

5 

66 

1.08 

71 

330 

-5 

-1 

3 

0 

1 

2 

71 

1.08 

1  77 

134 

-10 

-6 

1 

0 

0 

0 

76 

1.08 

82 

31 

-15 

-11 

0 

0 

0 

0 

81 

1.08 

87 

0 

Totals 

2798 

2122 

2552 

4766 

103,927 

Total  Operation  Hours  While  Heating 

(and  corrected  for  working  days/week)  3035  74,233 

45.0 


Avg  outdoor  teep  while  heating  (F) 


ECO  Construction  Cost  Estimate 
Calculations 


09/25/91 


ECO  Name:  Walk-in  Spray  Booth  Fan  Control 
ECO  # :  9 


1991  ECO  "bare 
Material 

Labor 

"  costs  ( from  cost 

estimate  sheet) 

$1 ,179 
$1 ,683 

Subtotal  bare 

FICA  Insurance  (20%  of  Labor) 
Sales  Tax  (6.5%  of  Material) 

costs 

$2,862 

$337 

$77 

Overhead  ( 15%  ) 

Subtotal 

$3,276 

$491 

Profit  ( 10% ) 

Subtotal 

$3,767 

$377 

Bond  (  1%) 

Subtotal 

$4,144 

$41 

Subtotal 

Contingency  (10%) 

1  _ _ 

$4,185 

$419 

Subtotal  (Construction  Cost  Input  For 

SIOH  (5.5%  of  Construction  Cost) 

“T - 

LCCID  y)  1 

$4,604  1 

- -{. 

$253 

Design  (  6%  of 

Subtotal 

Construction  Cost) 

$4,857 

$276 

Project  Cost 

$5,133 

X  The  SIOH  costs  (5.5%)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 


CONSTRUCTiON  COST  ESTIMATE  | 

_ _ WERGY  ENGINEERING  ANALYSIS 


LOCATIOM  ’  . .  . . . 

ANCMITECT  CNCIMECft - - T - f - - 

_ REYNOLDS.  SMITH  AND  HILLS  A.E.P.,  INC. 


Drawing  mo.  I  estimator 

- - - -  _ _ I  dSv 

A. - /f\i  Sip^fiy  Qocrr^  |  ouamtity 


I  sheet 

I  BASIS  rOR  ESTIMATE 
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COST  fOn  PROJECT  TO  BECOME  OPERATIONAL 


PROGRAM  ELEMENT  I  TOA  PARA  AND  LINE  I  FUNCTION  CODE 


Figure  H-i.  Documentation  for  Productivity  Capital  inveetment  Program  (DA  Form  5i08-R> — Continued. 


Figur*  H-l.  Doeumtntation  for  Productivity  Capitut  Invootmont  Program  (DA  Form  Continued. 


ECO  Number:  11 

BLAST  BOOT  FAN  SHUT-OFF  (BUILDINGS  350  AND  37) 


Discussion 

The  blast  booth  exhaust  fan  draws  air  from  the  building  interior,  circulates 
it  through  the  booth  and  a  bag  house,  and  discharges  it  back  into  the 
building.  This  fan  must  be  operated  whenever  blasting  is  under  way.  However, 
there  is  no  reason  for  the  fan  to  operate  when  the  blast  booth  is  not  being 
utilized  and  the  doors  are  open. 

This  ECO  provides  electrical  equipment  that  will  automatically  stop  the 
exhaust  fan  when  the  large  booth  doors  are  not  fully  closed.  One  limit  switch 
mounted  on  each  pair  of  doors  will  indicate  the  doors  are  closed  and  the  fan 
may  be  started.  The  fan  will  operate  until  one  of  the  large  doors  opens,  or 
until  the  stop  button  is  depressed. 

Recommendations 

Based  on  the  Life  Cycle  Cost  Analysis,  this  project  is  recommended. 


Construction  Cost 

$6,529 

Annual  Energy 

Savings  (MBtu/yr) 

Electricity 

1,610 

Annual  Energy  Cost 

Savings  ($/yr) 

$17,613 

SIR 

26.0 

Simple  Payback  (years) 

0.4 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECOll 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.062 
INSTALLATION  &  LOCATION:  LETTERKENNY  ARREGION  NOS.  3  CENSUS:  1 
PROJECT  NO.  &  TITLE:  ECO  #11  BLAST  BOOTH  FAN  CONTROL  (B350) 

FISCAL  YEAR  1991  DISCRETE  PORTION  NAME:  TOTAL  PROJECT 

ANALYSIS  DATE:  09-11-91  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  G.  FALLON 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  SALVAGE  VALUE  COST 

E.  TOTAL  INVESTMENT  (lA  +  IB  +  1C  -  ID) 


$  6529. 

$  359. 

$  392. 

-$  0. 

$  7280. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVIN6S(3) 

FACTOR (4) 

SAVIN6S(5) 

A.  ELECT  $  10.94 

1610. 

$ 

17613. 

10.75 

189344. 

B.  DIST  $  7.43 

0. 

$ 

0. 

14.08 

0. 

C.  RESID  $  6.61 

0. 

$ 

0. 

16.21 

0. 

D.  NAT  G  $  .00 

0. 

$ 

0. 

13.25 

0. 

E.  COAL  $  .00 

0. 

$ 

0. 

11.13 

0. 

F.  TOTAL 

1610. 

$ 

17613. 

$ 

189344. 

NON  ENERGY  SAVINGS (+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

$ 

0. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

10.59 

(2)  DISCOUNTED  SAVING/COST  (3A  X 

3A1) 

$ 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS{+)/COST(-) (3A2+3Bd4)$  0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  {2F5  X  .33)  $  62484. 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1F) 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 

D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1D/(YRS  ECONOMIC  LIFE))$ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  26.01 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


17613. 

189344. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=lF/4 
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ECO  Construction  Cost  Estimate 
Calculations 

ECO  Name:  Building  350  &37  blast  booth  fan  control 
ECO  # :  11 

1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 

Material  $1,150 

Labor  $2,850 


Subtotal  bare  costs  $4,000 
FICA  Insurance  (20%  of  Labor)  $570 
Sales  Tax  (6.5%  of  Material)  $75 


Subtotal  $4,645 

Overhead  (15%)  $69/ 


Subtotal  $5,342 

Profit  (10%)  ^534 


Subtotal  $5,876 

Bond  (1%)  ^->9 


Subtotal  $5,935 

Contingency  (10%)  $594 

+ - 

Subtotal  (Construction  Cost  Input  For  LCCID  x- )  1  $6,529 

SI OH  (5,5%  of  Construction  Cost)  $359 

Subtotal  $6,^38 

Design  (6%  of  Construction  Cost)  $392 


Total  Project  Cost  $7,280 

The  SI  OH  costs  (5.5%)  and  Design  costs  (6,0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 
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SAVINGS  I  ^  REAPPtlCATION  OF  SAVINGS 


INVEOTMENT  STATEMENT 
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ECO  Number:  15 

MOnULAR  OFFTCFS  !N  BUILDINGS  6  SOUTH,  8  AND._9 


Discussion  j  u-  u  \ 

The  temperature  in  these  warehouses  is  maintained  at  68  F  (and  higher) 

primarily  for  operator  comfort.  A  tremendous  amount  of  energy  is  required  to 

heat  the  entire  warehouse  to  68°F.  This  project  consists  of  installing  modular 

10  X  12  foot  offices  inside  these  warehouses,  maintaining  68°F  in  the  offices 

and  reducing  the  temperature  of  the  warehouse  to  55“F.  The  results  are  shown 

below. 


Recommendations 

Based  on  the  Life  Cycle  Cost  Analysis,  this  project  is  recommended. 


Construction  Cost 

Annual  Energy 
Savings  (MBtu/yr) 

No.  2  Fuel  Oil 

Electricity 

Annual  Energy  Cost 
Savings  ($/yr) 

SIR 

Simple  Payback  (years) 


$23,352 


2,775 

(20) 

$13,600 

11.2 

1.9 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY; 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  ^^LCCID 
INSTALLATION  &  LOCATION:  LETTERKENNY  ADREGION  NOS.  3  CENSUS: 
KctT  &  THLE:  ECO  #15  MODULAR  OFFICES  IN  WAREHOUSING 
FISCAL  YEAR  1992  DISCRETE  PORTION  NAME:  TOTAL  PROJECT 
ANALYSIS  DATE:  10-14-91  ECONOMIC  LIFE  25  YEARS  PREPARED  BY: 


EC015 

1.062 


1 


W.  TODD 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  SALVAGE  VALUE  COST 

E.  TOTAL  INVESTMENT  (lA 


+  IB  +  1C  -  ID) 


$  23352. 
$  1285. 
$  1402. 
-$  0. 
$  26039. 


2. 


ENERGY  SAVINGS  (+)  /  COST  {-) 
ANALYSIS  DATE  ANNUAL  SAVINGS, 


UNIT  COST  &  DISCOUNTED  SAVINGS 


UNIT  COST 

SAVINGS 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

A.  ELECT  $ 

10.94 

-20. 

B.  DIST  $ 

4.98 

2775. 

C.  RESID  $ 

4.41 

0. 

D.  NAT  G  $ 

.00 

0. 

E.  COAL  $ 

.00 

0. 

F.  TOTAL 

2755. 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACT0R(4) 

SAVINGS(5) 

$  -219. 

15.11 

-3306. 

$  13820. 

21.31 

294494. 

$  0. 

25.22 

0. 

$  0. 

20.70 

0. 

$  0. 

15.93 

0. 

$  13601. 

$  291187. 

3.  NON  ENERGY  SAVINGS(+)  /  COST{-) 

A.  ANNUAL  RECURRING  {+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/C0ST(-){3A2+3Bd4)$ 


$  0. 

14.53 


96092. 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $ 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

B  IF  3D1  IS  <  3C  CALC  SIR  =  {2F5+3D1)/1F) _ 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 

D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+{3B1D/(YRS  ECONOMIC  LIFE))$ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  {2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  IF)*  11.18 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=lF/4 
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13601. 
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ENERGY  AUDIT  OF  INDUSTRIAL  FACILITIES 
LETTERKENNY  ARMY  DEPOT 


Operation  hours  per  day  =  24 

Operation  days  per  week  =  7 

Indoor  Air  Temperature  <F)  =  S5 

Hour  Fractions*  1  AH  -  9  AM  1 

9  AM  -  5  PM  1 

5  PM  -  1  AM  1 


Temperature 

Range 

Hours 

2-9 

of  Occurrence 
10-17  18-1 

Net 

Hours 

Delta 

T 

Total 
Deg  Hrs 

Net 

■  Deg  Hrs 

70 

74 

247 

237 

301 

785 

-17 

0 

0 

65 

69 

296 

217 

278 

791 

-12 

0 

0 

60 

64 

269 

196 

236 

701 

-7 

0 

0 

55 

59 

249 

191 

209 

649 

-2 

0 

0 

50 

54 

221 

193 

202 

616 

3 

1,848 

1,848 

45 

49 

218 

193 

206 

617 

8 

4,936 

4,936 

40 

44 

237 

236 

239 

712 

13 

9,256 

9,256 

35 

39 

289 

246 

286 

821 

18 

14,778 

14,778 

30 

34 

304 

194 

258 

756 

23 

17,388 

17,388 

25 

29 

184 

106 

152 

442 

28 

12,376 

12,376 

20 

24 

124 

65 

90 

279 

33 

9,207 

9,207 

15 

19 

75 

32 

57 

164 

38 

6,  232 

6,232 

10 

14 

54 

13 

26 

93 

43 

3,999 

3,999 

5 

9 

18 

3 

9 

30 

48 

1,440 

1,440 

0 

4 

9 

0 

2 

11 

53 

583 

583 

-5 

-1 

3 

0 

1 

4 

58 

232 

232 

-10 

-6 

1 

0 

0 

1 

63 

63 

63 

-15 

-11 

0 

0 

0 

0 

68 

0 

0 

Totals 

2798 

2122 

2552 

7472 

82338 

82338 

Total  operation  hours  while  heating 

corrected  for  working  days/week  =  4546  Hours/Yr 


Total  degree  hours  per  year  corrected  for 

working  days  per  week  =  82338  Degree  hours 

Average  outdoor  temperature  while  heating  =  36.9  F 


ECO  Construction  Cost  Estimate 
Calculations 


05/14/91 


ECO  Name:  Modular  Offices  For  Buildings  6-South,  8  and  9 
ECO  #:  15 

1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 

Material  $14,385 

Labor  $1,080 


Subtotal  bare  costs  $15,465 
PICA  Insurance  (20%  of  Labor)  $216 
Sales  Tax  (6.5%  of  Material)  $935 


Subtotal  $16,616 

Overhead  (15%)  $2,492 


Subtotal  $19,108 

Profit  (10%)  $1,911 


Subtotal  $21,019 

Bond  (1%)  $210 


Subtotal  $21,229 

Contingency  (10%)  $2,123 

H - + 

Subtotal  (Construction  Cost  Input  For  LCCID  *)  !  $23,352  j 

-j - f- 

SIOH  (5.5%  of  Construction  Cost)  $1,284 


Subtotal  $24,636 

Design  (6%  of  Construction  Cost)  $1,401 


Total  Project  Cost  $26,037 


*  The  SIOH  costs  (5.5%)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 
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ENERGY  AUDIT  OF  INDUSTRIAL  FACILITIES 


LETTERKENNY  ARMY  DEPOT 

Operation  hours 

per  day 

= 

24 

Operation  days  per  week 

= 

7 

Indoor 

Air  Temperature 

(F)  = 

60 

Hour  Fractions: 

1 

AM  -  9  AM 

1 

9 

AM  -  5  PM 

1 

5 

PM  -  1  AM 

1 

Temperature 

Hours  of  Occurrence 

Net 

Delta 

Total 

Net 

Range 

2-9 

10-17 

18-1 

Hours 

T 

Deg  Hrs 

Deg  Hrs 

70 

74 

247 

237 

301 

785 

-12 

0 

0 

65 

69 

296 

217 

278 

791 

-7 

0 

0 

60 

64 

269 

196 

236 

701 

-2 

0 

0 

55 

59 

249 

191 

209 

649 

3 

1,947 

1 ,947 

50 

54 

221 

193 

202 

616 

8 

4,928 

4,928 

45 

49 

218 

193 

206 

617 

13 

8,021 

8,021 

40 

44 

237 

236 

239 

712 

18 

12,816 

12,816 

35 

39 

289 

246 

286 

821 

23 

18,883 

18,883 

30 

34 

304 

194 

258 

756 

28 

21,168 

21,168 

25 

29 

184 

106 

152 

442 

33 

14,586 

14,586 

20 

24 

124 

65 

90 

279 

38 

10,602 

10,602 

15 

19 

75 

32 

57 

164 

43 

7,052 

7,052 

10 

14 

54 

13 

26 

93 

48 

4,464 

4,464 

5 

9 

18 

3 

9 

30 

53 

1,590 

1,590 

0 

4 

9 

0 

2 

11 

58 

638 

638 

-5 

-1 

3 

0 

1 

4 

63 

252 

252 

-10 

-6 

1 

0 

0 

1 

68 

68 

68 

-15 

-11 

0 

0 

0 

0 

73 

0 

0 

Totals 

2798 

2122 

2552 

7472 

107015 

107015 

Total  operation  hours  while  heating 

corrected  for  working  days/week  =  5195  Hours/Yr 

Total  degree  hours  per  year  corrected  for  - — — __ 

working  days  per  week  =  107015  Degree  hours 


Average  outdoor  temperature  while  heating  = 


39.4  F 


ENERGY  AUDIT  OF  INDUSTRIAL  FACILITIES 


LETTERKENNY 

ARMY  DEPOT 

Operation  hours 

per  day 

= 

24 

Operation  days  per  week 

:  = 

7 

Indoor 

Air  Temperature  (F)  = 

68 

Hour  Fractions: 

1 

AM  -  9 

AM 

1 

.  9 

AM  -  5 

PM 

1 

5 

PM  -  1 

AM 

1 

Temperature 

Hours 

of  Occurrence 

Net 

Delta 

Total 

Net 

Range 

2-9 

10-17 

18-1 

Hours 

T 

Deg  Hrs 

Deg  Hrs 

70 

74 

247 

237 

301 

785 

-4 

0 

0 

65 

69 

296 

217 

278 

791 

1 

791 

791 

60 

64 

269 

196 

236 

701 

6 

4,206 

4,206 

55 

59 

249 

191 

209 

649 

11 

7,139 

7,139 

50 

54 

221 

193 

202 

616 

16 

9,856 

9,856 

45 

49 

218 

193 

206 

617 

21 

12,957 

12,957 

40 

44 

237 

236 

239 

712 

26 

18,512 

18,512 

35 

39 

289 

246 

286 

821 

31 

25,451 

25,451 

30 

34 

304 

194 

258 

756 

36 

27,216 

27,216 

25 

29 

184 

106 

152 

442 

41 

18,122 

18,122 

20 

24 

124 

65 

90 

279 

46 

12,834 

12,834 

15 

19 

75 

32 

57 

164 

51 

8,364 

8,364 

10 

14 

54 

13 

26 

93 

56 

5,208 

5,208 

5 

9 

18 

3 

9 

30 

61 

1,830 

1,830 

0 

4 

9 

0 

2 

11 

66 

726 

726 

-5 

-1 

3 

0 

1 

4 

71 

284 

284 

-10 

-6 

1 

0 

0 

1 

76 

76 

76 

-15 

-11 

0 

0 

0 

0 

81 

0 

0 

Totals 

2798 

2122 

2552 

7472 

153572 

153572 

Total  operation  hours  while  heating 

corrected  for  working  days/week  =  6687  Hours/Yr 


Total  degree  hours  per  year  corrected  for 

working  days  per  week  = 


/I 53572  Degree  hours 


Average  outdoor  temperature  while  heating  = 


45.0  F 


ENERGY  AUDIT  OF  INDUSTRIAL  FACILITIES 


LETTERKENNY 

ARMY 

DEPOT 

Operation  hours  per  day  = 

8 

Operation  days  per  week  = 

5 

Indoor  Air  Temperature  (F)  = 

68 

Hour  Fractions:  1  AM  -  9 

AM 

0.25 

9  AM  -  5 

PM 

0.75 

5  PM  -  1 

AM 

0 

Temperature 

Range 

Hours 

2-9 

of  Occurrence 
10-17  18-1 

Net 

Hours 

Delta 

T 

Total 
Deg  Hrs 

Net 

Deg  Hrs 

70 

74 

247 

237 

301 

240 

-4 

0 

0 

65 

69 

296 

217 

278 

237 

1 

791 

237 

60 

64 

269 

196 

236 

214 

6 

4,206 

1,286 

55 

59 

249 

191 

209 

206 

11 

7,139 

2,261 

50 

54 

221 

193 

202 

200 

16 

9,856 

3,200 

45 

49 

218 

193 

206 

199 

21 

12,957 

4,184 

40 

44 

237 

236 

239 

236 

26 

18,512 

6,143 

35 

39 

289 

246 

286 

257 

31 

25,451 

7,959 

30 

34 

304 

194 

258 

222 

36 

27,216 

7,974 

25 

29 

184 

106 

152 

126 

41 

18,122 

5,146 

20 

24 

124 

65 

90 

80 

46 

12,834 

3,669 

15 

19 

75 

32 

57 

43 

51 

8,364 

2,180 

10 

14 

54 

13 

26 

23 

56 

5,208 

1,302 

5 

9 

18 

3 

9 

7 

61 

1,830 

412 

0 

4 

9 

0 

2 

2 

66 

726 

149 

-5 

-1 

3 

0 

1 

1 

71 

284 

53 

-10 

-6 

1 

0 

0 

0 

76 

76 

19 

-15 

-11 

0 

0 

0 

0 

81 

0 

0 

Totals 

2798 

2122 

2552 

2291 

153572 

46172 

Total  operation  hours  while  heating 

corrected  for  working  days/week 


Total  degree  hours  per  year  corrected  for 

working  days  per  week  =  32980  Degree  hours 


Average  outdoor  temperature  while  heating  = 


45.0  F 


1 


'  No. 

10/18/90 

LETTERKEMW  ARMY  DEPOT 

I  FUEL  CONSUMPTION  REPORT 

IN  GALLONS 


BLDG 

YEAR 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

MJG 

SEP 

YEARLY 

TOTAL 

«  BOILER  LOCATION:  BUILDING 

1 

SERVES  BUILDINGS:  1, 

2 

FUEL  TYPE:  5 

1  FY87 

4545 

2640 

728 

2810 

3401 

6278 

10899 

6000 

17985 

2112 

3989 

8052 

69439 

1  -  FY88 

0 

21786 

9197 

4575 

16052 

4647 

10351 

225 

2472 

0 

0 

0 

69305 

1  FY89 

294 

5623 

9885 

2697 

16802 

3138 

10534 

706 

91 

1321 

1027 

4165 

56283 

1  FY90 

6864 

10838 

851 

8832 

15574 

2377 

-1 

4007 

0 

1386 

378 

0 

51106 

H  BOILER  LOCATION:  BUILDING 

2 

SERVES  BUILDINGS:  4, 

7 

FUa  TYPE:  2 

2  FY87 

896 

732 

4206 

9777 

9384 

8246 

2710 

2636 

3836 

3636 

2916 

190 

49165 

2  FY88 

8018 

943 

10711 

12793 

27167 

15963 

12033 

8226 

4936 

21796 

4113 

1233 

127932 

2  FY89 

2112 

6053 

602 

2783 

11941 

1044 

10607 

1107 

0 

0 

0 

0 

36249 

2  FY90 

5131 

14811 

17118 

20647 

4276 

4882 

2137 

0 

0 

1220 

4410 

0 

74632 

»  BOILER  LOCATION:  BUILDING 

3 

SERVES  BUILDINGS:  3, 

5 

FUa  TYPE:  5 

3  FYST 

756 

6275 

908 

6695 

15 

1361 

1931 

2617 

4275 

8198 

15139 

5951 

54121 

3  FY88 

3368 

6455 

13284 

11511 

3649 

7043 

4445 

6164 

392 

0 

0 

0 

56311 

3  FY89 

0 

12449 

4999 

4672 

17211 

5886 

2140 

1230 

0 

179 

228 

1266 

50260 

3  FY90 

3787 

1852 

2154 

7188 

11293 

4493 

-1 

0 

0 

0 

0 

0 

30766  ^ 

.»  BOILER  LOCATION:  BUILDING  8  SERVES  BUILDINGS:  6,  8,  9  FUEL  TYPE:  2 


f  8 

FY87 

1088 

7035 

13054 

16931 

13780 

9278 

9475 

163 

0 

0 

123 

551 

71478  -- 

8 

FY88 

0 

8435 

10865 

1249 

24192 

0 

4246 

77 

0 

3544 

3534 

7465 

63607 

8 

FY89 

9612 

4042 

2798 

4808 

446 

4719 

336 

522 

0 

0 

0 

0 

27283 

8 

FY90 

3614 

8846 

9613 

11906 

7665 

1679 

3123 

0 

0 

0 

0 

0 

46446 

»  BOILER  LOCATION:  BUILDING 

10 

SERVES  BUILDINGS:  10 

FUa  TYPE;  2 

10 

FY87 

254 

66 

77 

96 

129 

65 

106 

83 

0 

356 

250 

0 

1482 

10 

FY88 

530 

1177 

4509 

3631 

2993 

3240 

637 

619 

0 

206 

121 

58 

17721 

10 

FY89 

103 

1982 

3918 

4290 

2413 

2534 

910 

215 

0 

300 

2703 

500 

19868 

10 

FY90 

0 

1315 

4433 

4942 

2225 

789 

0 

0 

0 

0 

0 

0 

13704 

H  BOILER  LOCATION:  BUILDING 

12 

SERVES  BUILDINGS:  12, 

13,  14 

FUa  TYPE;  5 

12 

FY87 

1794 

1732 

833 

2938 

4103 

2987 

961 

31 

62 

4 

92 

184 

15721 

12 

FY88 

369 

2414 

3949 

4405 

3537 

2370 

1547 

131 

0 

0 

0 

0 

18722  .• 

12 

FYB9 

800 

2507 

4263 

2818 

3824 

2596 

789 

269 

0 

0 

0 

0 

17866  ' 

12 

FY90 

675 

3428 

2929 

1432 

2430 

3067 

521 

0 

0 

0 

0 

0 

14482 

»  BOILER  LOCATION:  BUILDING 

37HP 

SERVES  BUILDINGS:  37 

FUa  TYPE:  2 

37HP 

FY87 

3506 

3583 

2147 

6008 

4366 

3582 

3763 

4823 

1153 

5113 

3037 

5424 

46505  ^ 

37HP 

FY88 

4633 

4840 

5453 

6893 

6583 

7643 

2435 

5611 

6266 

7803 

2280 

6856 

67296  ^ 

37HP 

FY89 

2625 

5712 

6551 

6816 

8100 

5837 

5824 

1110 

1108 

3660 

6957 

3379 

57679 

37W» 

FY90 

5486 

9712 

5367 

4934 

5666 

9263 

8553 

1012 

0 

0 

0 

0 

49993 

M  BOILER  LOCATION:  BUILDING 

37N 

SERVES  BUILDINGS:  37 

FUanffE;  5 

37N 

FY87 

101 

1477 

4097 

4079 

4300 

3586 

1307 

155 

0 

0 

40 

40 

19182  , 

1  37N 

FY88 

731 

3099 

1571 

2750 

10474 

4706 

4820 

156 

312 

624 

1248 

960 

31451  ' 

^  37N 

FY89 

1920 

1951 

266 

3412 

4256 

3531 

1084 

123 

0 

0 

0 

0 

16543 

^7N 

FY90 

1553 

5008 

7038 

1798 

2996 

5695 

1079 

0 

0 

0 

0 

0 

25167 

1 


ECONO-THREE 

omcEs 


II 


- — - - 5=1 - 

1 

1 

.. 

^^stem  incorporirtes  all  of  Nationals 
quality  features  including  exclusive 
‘Wire-Pak*  nwdular  snap-together,  six 
wire  wiring  system.  Offices  are  also 
available  in  vision  tower  and  two-story 
versions. 


SEE  MGES 16  THROUGH  19  R)R  CONSTRUCTKMI  OEmnS. 


_  _  MODEL  SELECTION  CHART 


ET64 

8x8 

958 

ET80 

8x10 

1012 

ET96 

8x12 

1246 

ET100 

10x10 

1260 

ET120  ^ 

1418 

ET144 

12x12 

1590 

ET160 

10x16 

1734 

Eri92 

12x16 

1934 

ET200 

10x20 

2050 

ET240 

12x20 

2278 

E7256 

16x16 

2334 

ET288 

12x24 

2622 

E7320 


ET336 


ET384 


ET388 


ET400 


ET448 


ET480 


ET512 


ET560 


ET640 


16x20 


12x28 


12x32 


16x24 


20x20 


16x28 


20x24 


16x32 


20x28 


20x32 


20x36 


20x40 


.  POSTS:  Extruded  anodized  aluminum  with 
spring-held  vinyl-dad  feature  strips  to  match 
interior/exterior  panel  fadngs  (see  VIO"* 
information  aboveX 

.  COftNER  POSTS:  Massive  two-piece  anodized 
aluminum  with  matching  vinyl-dad  feature 
strips  assure  fastest  possible  assembly  of 
confers. 

.  CEIUNG:  Attractive,  white,  random  fissured, 
vinyl-faced  fiberglass  tile,  easily  deaned  to 
retain  permanent  beauty 
.  INDIRECT  UGHTING:  Luminous  fixture 
panels,  as  required,  provide  effident.  soft 
overall  lighting  without  dark  areas. 

.  CONCEAUD  UGHTS:  Fluorescent,  four-tube, 
lay-in  troffer-type  fixtures.  Average  100  foot 
cindUss  of  illumination. 

.  TIE  WIRES:  Fasten  to  roof  deck  with  self- 
)  tappirrg  screws  artd  to  ceiling  grid  main  TV 
.  ROOF  DECK:  Designed  to  achieve  optimum 
structural  effidency  in  22  gauge  steel 
(painted),  provides  dear  spartf  up  to  12  feet 
^  feet  with  6-inch  joists). 

.  ROOF  DECK  EM>  OOSURES:  Rubber  scab 
inserted  in  roof  flutes  contain  heat  and 
conditioned  aic  Irrsum  dust-free  interior 


9.  CEIUNG  GRID:  White  enameled  HT  support 
system  forms  a  rigid  frame  for  light  fixtures 
and  ceiling  tiles. 

10.  PANEL  CAPS:  ArK>dized  aluminum  panel 
caps  IrKorporating  fascia  provide  finishing 
touch  to  panels  as  seen  from  exterior. 

11.  WAULS:  Afull  Snnchthick  with  honeycomb 
core  affords  structural  rigidity  and  effective 
"Sound  Conditioning."  ¥ic-*  tempered 
hardboard  fadrigs,  dad  in  choice  of 
"DIAMOND-COAT"  vinyl  colors  and  finishes, 
retain  beauty  with  minimum  maintenance. 

12.  CONTINUOUS  BASE  CHANNEL:  Heavy 
arK>dized  aluminum  base  channel  (fastened 
to  floor)  supports  and  secures  wall  panels. 
IKms  bottom  on  interior  and  exterior. 

13.  REMOVABU  PANELS:  Spedal  design  feature 
of  panels  allows  easy  removal  providing 
access  for  large  equipment,  or  replacement 
of  damaged  panels,  without  dismantling 
endosure. 

14.  WINDOWS:  Optional  choke  of  picture, 
diding  or  pass-thru  (with  CMT  without  shelf). 
AU  provided  with  tempered  safety  glass. 

15.  DOORS:  Attractively  faced  in  harmonizing 
vinyl  Pre-hung  in  aluminum  jamb,  oompiete 


SEE  PAlGE  26  FOR  ENGMEmiG  AND  ARCHITGCTUIIAL  SPECnCATIONS 


with  hardware,  solid  20-inch  by  30-irKh  door 
lite,  and/or  with  18-inch  by  12-inch  arK)dized 
aluminum  grille  are  optional. 

16.  WAU  SWITCH:  Ught  switches  are 
conveniently  placed  and  attractive, 
conforming  to  National  Code. 

17.  WALL  OUTLETS:  Conduit  run  with  Junction 
box,  outlet  or  switch,  cover  plate  offset 
fitting,  conduit  to  reach  ceiling  plenum  and 
connectors.  All  pre-assembled  in  interior 
posts  to  create  vertical  electric  raceway 

18.  COMFORT  CONTROL  OPTIONS:  Indude  air 
conditioners  (from  5,000  BTU  to  12,(XX) 

BTU);  8-irKh  exhaust  fan  (wall-mounted), 

180  CFM;  heater  up  Id  5,600  watts  (Heat,  off 
or  fan)  wall-fnounted;  anodized  aiuminum 
louver  12-inch  by  18-inch. 

19.  AIR  CONDITIONER  OUTLET:  110or220volt 
(Breaker  panel  provided  with  the  office  kit 
allows  separate  droiitforaircorKfrtiorwr 
operation.) 

20.  ENERGV^SAVER  CONSTRUCTION  (Optional): 
Indudes  wall  panels  constructed  of  %W-ifKh 
idnyMadfKings  (each  side)wRhait,y 
insulating  potystyiene  foam  cored  lb. 
density)  and  a  6-inch  thick  fiberglass  blanket 
of  insulation  layed  into  the  pleniBnaie^ 
Provides  R-12  wiM  and  R-19  roof  rating. 


CONSTRUCTION  DETAILS 


flip 


NC^ISO 

WMMfr 


NC-15C  NC-1S7 
ROSCWOOO  NAnMAL 
TEAK 


CAICUTTA  cAiniTTA  cAuuTO  jatef  aod  fioish. 


OnrK)IIAL  MTERIOR  RMia  FIMSHES 
National  laminatestheir  own  vinyl-dad  panels 
and  can  provide  the  widest  selection  of  ookNs 
and  woodgrains  in  the  industry^  Cork  and  chaulk 
board  fadngs  are  also  available  on  request  Other 
finishes  <hat  shown)  can  be  supplied  contact 
the  fadoryi  See  actual  swatch  samples  for  exact 


OSD  PIF 


Figure  H-J,  Documentation  for  Produetivity  Capitat  fnveotmont  Program  (DA  Form  S10$-R) — Contlnuod. 


Figure  //-i,  0OCU men <41  eion  for  Produetivitg  Capital  InvaMtmtnt  Program  (DA  Form  9iOS-R) — Continued. 


INVESTMENT  STATEMENT 


Figur*  H-t.  Documm»tatx<m  for  ProduetivUg  Cagital  tirrottmont  Progvm  (DA  Form  Continued. 


ECO  Number:  3 

DIP  TANK  COVERS  WITH  EXHAUST  FAN  CONTROLS 


Discussion 

Noxious  dip  tank  fumes  are  exhausted  in  accordance  with  OSHA  guidelines  to 
protect  workers.  Ventilation  of  the  fumes  is  accomplished  by  drawing  room  air 
across  the  surface  of  the  dip  tank  fluid,  into  an  exhaust  duct,  through  a 
ventilation  fan  and  out  through  the  roof  to  the  atmosphere.  The  warm  room  air 
used  to  entrain  the  fumes  must  be  replaced  with  outside  air  that  must  be 
heated.  The  exhausted  air  represents  a  significant  heat  loss. 

The  amount  of  exhausted  air  can  be  minimized  by  covering  the  dip  tank  and 
draft  slot  with  a  flexible,  chemically  resistant  cover  whenever  the  tank  is 
not  in  use.  With  the  cover  in  place,  the  fume  evolution  potential  is  sharply 
reduced,  so  the  amount  of  exhaust  air  can  also  be  reduced.  The  reduction  in 
exhaust  air  represents  substantial  energy  savings  from  both  reduced  warm  air 
loss  as  well  as  from  reduced  exhaust  fan  power. 

This  ECO  provides  all  vented  dip  tanks  with  a  flexible,  chemically  resistant 
cover  (like  a  tarpaulin)  permanently  fixed  to  each  tank/vent-duct  assembly. 
The  cover  can  be  extended  or  retracted  by  appropriate  means  ranging  from 
manually  rolling  and  unrolling  to  spring-assisted  retraction,  similar  to  the 
operation  of  a  window  shade  (see  Volume  II  for  sketches).  This  ECO  also 
provides  for  exhaust  fan  speed  reduction  whenever  the  covers  are  in  place. 
The  speed  reduction  will  be  accomplished  by  measuring  and  controlling  a  set 
pressure  rise  across  the  exhaust  fan  with  a  differential  pressure  sensor  and 
controller  which  in  turn  will  adjust  the  speed  of  the  exhaust  fan  motor 
through  a  variable  frequency  drive.  This  fan  speed  control  will  be 
particularly  effective  in  Buildings  1  and  370  where  fans  serve  multiple  tanks. 
With  this  control  technique,  the  OSHA-mandated  exhaust  air  flows  can  be 
maintained  under  all  conditions  of  variable  building  pressure  and  variable 
tank  use. 

This  approach  to  dip  tank  operation  has  been  discussed  with  OSHA  in 
Harrisburg,  Pennsylvania,  and  determined  to  be  acceptable. 


Recommendation 


Based  on  the  Life  Cycle  Cost  Analysis  and  a  discussion  with  OSHA,  it  is 
recommended  that  flexible,  chemically  resistant  dip  tank  covers  be  installed 
along  with  vent  fan  pressure  differential  controllers  on  the  29  vented  dip 
tanks  as  noted  in  the  Appendix. 


Construction  Cost 

$188,590 

Annual  Energy 

Savings  (MBtu/yr) 

Nos.  5  &  6  Oil 

26,034 

Electricity 

2,496 

Annual  Energy  Cost 

Savings  ($/yr) 

$142,100 

Additional  Maintenance 

$4,700 

SIR 

10.0 

Simple  Payback  (years) 

1.5 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  EC03 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EC IP)  LCCID  1.062 
INSTALLATION  &  LOCATION:  LETTERKENNY  ADREGION  NOS.  3  CENSUS:  1 
PROJECT  NO.  &  TITLE:  ECO  #3  DIP  TANK  COVERS 
FISCAL  YEAR  1992  DISCRETE  PORTION  NAME:  TOTAL  PROJECT 
ANALYSIS  DATE:  10-21-91  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  W.  TODD 

1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  SALVAGE  VALUE  COST 

E.  TOTAL  INVESTMENT  (lA  +  IB  +  1C  -  ID) 

2.  ENERGY  SAVINGS  (+)  /  COST  {-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR (4) 

SAVINGS(5) 

A.  ELECT  $  10.94 

2496. 

$ 

27306. 

10.75 

293542. 

B.  DIST  $  4.98 

0. 

$ 

0. 

14.08 

0. 

C.  RESID  $  4.41 

26034. 

$ 

114810. 

16.21 

1861069. 

D.  NAT  G  $  .00 

0. 

$ 

0. 

13.25 

0. 

E.  COAL  $  .00 

0. 

$ 

0. 

11.13 

0. 

F.  TOTAL 

28530. 

$ 

142116. 

$  2154611. 

3.  NON  ENERGY  SAVINGS(+)  /  COST{-) 

A.  ANNUAL  RECURRING  (+/-)  $  -4700. 

(1)  DISCOUNT  FACTOR  (TABLE  A)  10.59 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1)  $  -49773. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST{-) (3A2+3Bd4)$  -49773. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  711022. 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

B  IF  3D1  IS  <  3C  CALC  SIR  =  {2F5+3D1)/1F) 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 

D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1D/(YRS  ECONOMIC  LIFE))$  137416. 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  {2F5+3C)  $  2104838. 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  10.01 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=lF/4 


$  188570. 
$  10372. 
$  11315. 
-$  0. 
$  210257. 


1.53 
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LETTERKENNY  ARHY  DEPOT 
DIP  TANK  COVER 
SUHHARY 


Coaaon  or 

Annual  Value  of 

Annual  Value  of 

Total 

Design  Dedicated  FUELISti 

Saved  Electric  Saved  Ele 

Cost 

Const. 

Building 

Tank 

Ventil.  Fan 

6) Saved 

Energy 

Saved  Energy 

Savings 

Cost* 

Payback 

Nuaber 

ID 

(cfB)  (D)-(C) 

(Hbtu) 

($/yr) 

(«btu)  ($/yr) 

($/yr) 

($) 

(Yrs) 

♦ - ♦ 


IN  2861-1 

10,000  ! 

0  1 

1,137 

$5,014 

109 

$1,192 

$6,207 

$9,148 

1.5 

2861-2 

3,750  1 

C  1 

426 

$1,880 

41 

$447 

$2,327 

$1,438 

0.6 

2861-3 

7,500  1 

C  I 

853 

$3,761 

82 

$894 

$4,655 

$1,438 

0.3 

2861-4 

7,500  ! 

C  ! 

853 

$3,761 

82 

$894 

$4,655 

$1,438 

0.3 

2861-5 

7,500  i 

C  1 

853 

$3,761 

82 

$894 

$4,655 

$1,438 

0.3 

2861-6 

7,500  ! 

D  i 

853 

$3,761 

82 

$894 

$4,655 

$9,148 

2.0 

2861-7 

7,500  1 

C  i 

853 

$3,761 

82 

$894 

$4,655 

$1,438 

0.3 

2861-8 

7,500  ! 

C  1 

853 

$3,761 

82 

$894 

$4,655 

$1,438 

0.3 

400 

T* 

3,060  i 

C  1 

348 

$1,534 

33 

$365 

$1,899 

$1,438 

0.8 

402 

4,500  ! 

D  1 

512 

$2,256 

49 

$537 

$2,793 

$9,148 

3.3 

378 

4,500  1 

C  1 

512 

$2,256 

49 

$537 

$2,793 

$1,438 

0.5 

377 

4,500  I 

C  1 

512 

$2,256 

49 

$537 

$2,793 

$1,438 

0.5 

4577 

1,560  ! 

C  ! 

177 

$782 

17 

$186 

$968 

$1,438 

1.5 

4741 

4,050  1 

C  1 

460 

$2,031 

44 

$483 

$2,514 

$1,438 

0.6 

Subtotal  IN  14 

80,920 

3 

9,201 

$40,575 

882 

$9,649 

$50,224 

$43,262 

0.9 

37  2568 

6,800 

D 

773 

$3,410 

74 

$811 

$4,221 

$9,148 

2.2 

4318 

5,200 

0 

591 

$2,607 

57 

$620 

$3,227 

$9,148 

2.8 

4319 

9,600 

D 

1,092 

$4,814 

105 

$1,145 

$5,958 

$9,148 

1.5 

4193 

6,000 

D 

682 

$3,009 

65 

$715 

$3,724 

$9,148 

2.5 

Subtotal  37 

4 

27,600 

4 

3,138 

$13,839 

301 

$3,291 

$17,130 

$36,592 

2.1 

350N 

2514 

9,360 

D 

1,064 

$4,693 

102 

$1,116 

$5,809 

$9,148 

1.6 

2516 

6,480 

0 

737 

$3,249 

71 

$773 

$4,022 

$9,148 

2.3 

2518 

9,360 

D 

1,064 

$4,693 

102 

$1,116 

$5,809 

$9,148 

1.6 

2520 

12,600 

D 

1,433 

$6,318 

137 

$1,502 

$7,820 

$9,148 

1.2 

2744 

5,500 

D 

625 

$2,758 

60 

$656 

$3,414 

$9,148 

2.7 

1479 

3,600 

D 

409 

$1,805 

39 

$429 

$2,234 

$9,148 

4.1 

1480 

6,860 

D 

780 

$3,440 

75 

$818 

$4,258 

$9,148 

2.1 

2606 

993 

D 

113 

$498 

11 

$118 

$616 

$9,148 

14.8 

350S 

2531 

12,000 

D 

1,364 

$6,017 

131 

$1,431 

$7,448 

$9,148 

1.2 

2536 

11,000 

0 

1,251 

$5,516 

120 

$1,312 

$6,827 

$9,148 

1.3 

2539 

2,500 

D 

284 

$1,254 

27 

$298 

$1,552 

$9,148 

5.9 

11  80,253  11  9,125  $40,240  875  $9,570  $49,810  $100,628  2.0 


Subtotal  350 


LETTERKENNY  ARHY  DEPOT 
DIP  TANK  COVER 
SUMHARY 


Cofiofl  or  Annual  Value  of  Annual  Value  of  Total 

Design  Dedicated  FUEKSti  Saved  Electric  Saved  Ele  Cost  Const. 

Building  Tank  Ventil.  Fan  SlSaved  Energy  Saved  Energy  Savings  Cost*  Payback 

Nuiber  ID  (cfi)  (D)-(C)  (Nbtu)  ($/yr)  (Hbtu)  ($/yr)  (l/yr)  (*)  (Yrs) 


Subtotal 


Total 


+ - + 


370 

T-1 

3,800  I 

C  I 

432 

$1,905 

41 

$453 

$2,359 

$1,438 

0.6 

T-2 

2,700  { 

C  1 

307 

$1,354 

29 

$322 

$1,676 

$1,438 

0.9 

T-3 

5,700  1 

D  1 

648 

$2,858 

62 

$680 

$3,538 

$9,148 

2.6 

T-4 

5,700  ! 

C  1 

648 

$2,858 

62 

$680 

$3,538 

$1,438 

0.4 

T-5 

3,600  ! 

C  1 

409 

$1,805 

39 

$429 

$2,234 

$1,438 

0.6 

T-6 

2,700  1 

C  1 

307 

$1,354 

29 

$322 

$1,676 

$1,438 

0.9 

T-7 

5,700  1 

D  I 

648 

$2,858 

62 

$680 

$3,538 

$9,148 

2.6 

T-8 

3,800  i 

C  ! 

432 

$1,905 

41 

$453 

$2,359 

$1,438 

0.6 

T-9 

2,700  1 

C  ! 

307 

$1,354 

29 

$322 

$1,676 

$1,438 

0.9 

T-10 

3,800  ! 

C  ! 

u 

432 

$1,905 

41 

$453 

$2,359 

$1,438 

0.6 

370 

10 

T 

40,200 

2 

4,571 

$20,157 

438 

$4,794 

$24,951 

$29,800 

1.2 

4 

39 

228,973 

20 

26,034  $114,811 

2,496 

$27,304  $142,115  $210,282 

1.5 

*  Costs  for  differential  pressure  controls  and  VF  drives 
are  not  distributed  over  tanks  sharing  a  coieon  fan. 
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ECO  Construction  Cost  Estimate 
Calculations 


05/09/91 


ECO  Name:  Dip  Tank  Cover 


ECO  Hi :  3 


1991  ECO  "bare"  costs  (from  cost  estimate  sheet 

Material 

Labor 


) 

$4,400 

$960 


Subtotal  bare  costs 
FICA  Insurance  (20*  of  Labor) 

Sales  Tax  (6.5X  of  Material) 

Subtotal 

Overhead  (15X) 


Profit  (  1095 ) 


Subtotal 


Bond  ( 1%) 


Subtotal 


Subtotal 

Contingency  (10%) 

Subtotal  (Construction  Cost  Input  For  LCCID  x) 
SIOH  (5.5%  of  Construction  Cost) 


$5,360 

$192 

$286 


$5,838 

$876 


$6,714 

$671 


$7,385 

$74 


$7,459 

$746 


+— 

I 

1 

$8,205 

H - 

$451 

Subtotal 

Design  (6%  of  Construction  Cost) 


$8  ,656 
$492 


Total  Project  Cost 


$9,148 


X  The  SIOH 
added  in 


costs  (5.5%)  and  Design  costs 
the  Life  Cycle  Cost  In  Design 


(6.0%)  are  automatically 
(LCCID)  analysis  program. 


ECO  Construction  Cost  Estimate 
Calculat ions 


05/09/91 


ECO  Name:  Dip  Tank  Covers  w/o  Controls 


ECO  3 


1991  ECO  "bare"  costs  (from  cost  estimate 

Material 

Labor 


Subtotal  bare  costs 
FICA  Insurance  ( 20X  of  Labor  ) 

Sales  Tax  (6.5%  of  Material) 

Subtotal 

Overhead  ( 15% ) 

Subtotal 

Profit  ( 10% ) 


Bond  ( 1 %  ) 


Subtotal 


Subtotal 

Contingency  (10%) 


Subtotal  (Construction  Cost  Input  For  LCCID 
SIOH  (5.5%  of  Construction  Cost) 


Subtotal 

Design  (6%  of  Construction  Cost) 


sheet  ) 


$500 

$320 


$820 

$64 

$33 

$917 

$138 

$1  ,055 

$106 

$1 ,161 

$12 

$1,173 

$117 

T"““ 

1 

1 

$1 ,290 

+ - 

$71 

$1 ,361 

$77 

Total  Project  Cost 


$1 ,438 


y  The  SIOH 
added  in 


costs  (5.5%)  and  Design  costs  (6.0%)  are  automatically 
the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 
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ECO  Construction  Cost  Estimate 
Calculations 


09/26/91 


ECO  Name:  Dip  Tank  Covers 


ECO  3 


1991  ECO  "bare"  costs  (from  cost  estimate  sheet 

Material 

Labor 


$97,500 

$25,280 


Subtotal  bare  costs 
FICA  Insurance  (20*  of  Labor  ) 

Sales  Tax  (6.5*  of  Material) 

Subtotal 

Overhead  (15*) 

Subtotal 

Profit  ( 10*  ) 


Subtotal 

Bond  ( 1*  ) 

Subtotal 

Contingency  (10*) 


Subtotal  (Construction  Cost  Input  For  LCCID  ^) 
SIOH  (5.5*  of  Construction  Cost) 


$122,780 

$5,056 

$6,338 


$134,174 

$20,126 


$154,300 

$15,430 


$169  ,730 
$1 ,697 


$171 ,427 
$17,143 

+ - + 

1  $188,570  1 

+ - 

$10  ,371 


Subtotal 

Design  (6*  of  Construction  Cost) 


$198  ,941 
$11 ,314 


Total  Project  Cost 


$210,255 


X  The  SIOH  costs  (5.5*)  and  Design  costs  (6.0*)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program 
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INDUSTRIAL  VENTILATION 


-?«SA'Wk 


DISTRIBUTION  BY  FISH  TAIL 

*5/eL^/eL*‘^iA2L*^  I 
\  V  rTi“Z/ 


'-r. 

- -r-l 

=— r 


i  L/e  I 

UR  L/4 
L/e  ♦ 


DISTRIBUTION  BY  SPLITTER  VANES 


With  tow  plenum  velocities  and  high  slot  velocities,  good  distributiw  is  obtoioed- 
If  this  design  is  not  possible,  splitter  vanes  should  be  used.  Slots  over  10  feet 
to  12  feet  in  length  usually  need  multiple  take-offs. _ 


AMERICAN  CONFERENCE  OF 
GOVERNMENTAL  INDUSTRIAL  HYGIENISTS 


PRINCIPLES  OF  MANIFOLD  DESIGI 
"DAfi  l~70  I  Fig.  4-12 


HOOD  DESIGN  DATA 


4-21 


Quantity  of  air  exhaustedt 

02-IOOio  150  cfm  /sq.ft.  of 
tank  area,  depending  on  temp¬ 
erature  of  liquid t  cross  draffs, 
agitation,  etc. 


Quantity  of  air  supplied, 

where;D  *  iength  of  throw,  feet 
E  -  entrainment  factor. 


ftood  height  should  be, 
H*D  xtan.10*. 

»  0.I8D 


Throw 

length,  D,feet 

Entrainment 
factor,  E 

0-8 

2.0 

8 -16 

;  1.4 

16-24 

1.0 

over  24 

0.7 

Slot  widdi  W  should  be  designed  for 
a  velocity  of  iOOO  to  2000 f pm. 


Design  such  systems  so  they  con  be  easily  modified  or  adjusted  to  obtain  desired 
results. 


AMERICAN  CONFERENCE  OF 
GOVERNMENTAL  INDUSTRIAL  HYGIENISTS 

HOOD  DESIGN  DATA 

I 

DATE  1-64  I  FiQ.4-17 


So  & 


HOOD  DESIGN  DATA 
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asn 


distribution  by,  baffles 
See  Fig.  4-KB 


long  BOOTHS  -  DISTRIBUTION  BY  MULTIPLE  TAKE-OFFS  and  TAPERS 

BOOTH-  TYPE  HOODS 

(Some  principle  apply  to  canopy  type) 

, - Shtvrioelty  eOOOfpmorh!^. 


ISTRIBUTION  BY 
PUTTER  VANES 


DISTRIBUTION  BY 
SLOT  (or  homes) 


DISTRIBUTION  BY  TAPER 


SIDE-DRAFT  d  SUSPENDED  HOODS 


AMERICAN  CONFERENCE  OF 
GOVERNMENTAL  INDUSTRIAL  HYGIENISTS 

PRINCIPLES  OF  MANIFOLD  DESIGN 


OATl  1-64 


Fig.4H3 


flvv  THE  KINO  OF 
LJ  Vi  TARPAULINS 

GOSPORT  MANUFACTURING  COMPANY,  INC. 


DUNS;  04.SM4644 
TELEPHONE:  B12f  •79^224 
OUT  OF  STATE:  800/487.4406 
FAX:  812/878-4227 

11  LOUSISA  STREET,  P.O.BOX  426.  GOSPORT.  INDIANA  47433 


March  15,  1991 


REYNOLDS,  SMITH  &  HILLS 
4651  SALISBURY  ROAD 
JACKSONVILLE,  FL  32256 
ATTN:  GEORGE  FALLEN 

Dear  George: 

Please  find  the  information  that  I  have  enclosed  for  you 
per  our  recent  phone  conversation. 

You  can  be  assured  that  Gosport  Manufacturing  Company  will 
provide  you  with  the  best  in  guality  and  excellent  service  in 
meeting  your  tarpaulin  needs .  Not  only  do  we  offer  guality , 
100%  American  made  products,  we  stand  behind  everything  we 
make . 

If  I  can  be  of  any  service,  or  if  you  have  any  questions, 
please  do  not  hesitate  to  call  me  at  800-457-4406.  Thank 
you  for  your  consideration! 

Looking  forward  to  doing  business  with  you! 


Sincerely, 


David  S.  Daubenheyer 
Account  Executive 
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SUMMARY  OF  SAVINGS  fMANtOWiCH  ANU  UOi.LAHS) 


REGULATORY  APPROVAL/COORDINATION 


Fiffur0  H-i,  DoeHm0ntatitm  /or  Froduditnt^  CapiUti  /nPooCmoRl  Pn^stram  (i>A  #'onR 


ECO  Number:  10 

DRIVE-IN  PAINT  BOOTH  AIR  FLOW  CONTROL 


Discussion 

The  two  paint  booths  in  Building  350  and  the  eight  in  Building  320  are  large 
enough  to  enclose  large  tracked  and  wheeled  vehicles.  Supply  air  fans  move 
outside  air  across  a  steam  coil  and  into  the  paint  booth.  The  exhaust  fans 
draw  air  and  fumes  from  the  booth  and  discharge  them  to  the  atmosphere. 
Because  of  the  variable  pressure  drops  caused  by  the  filters  and  the  unsteady 
building  negative  pressure,  the  fans  are  hard  to  balance.  This  imbalance 
sometimes  causes  low  air  flows,  a  violation  of  OSHA  regulations,  and  positive 
booth  pressure  which  releases  paint  fumes  into  the  building,  a  fire  hazard. 
Additionally,  the  fans  are  allowed  to  operate  at  all  times,  even  though  no 
painting  is  being  done  because,  while  running,  they  prevent  cold  air  from 
being  drawn  back  into  the  booth  by  the  negative  pressure  in  the  building. 
During  the  winter  this  back  flow  would  allow  cold  air  to  blow  on  a  freshly 
painted  vehicle  potentially  ruining  the  paint  job,  and  making  the  surroundings 
uncomfortably  cold. 

The  recommended  controls  would  solve  all  of  these  problems.  Both  supply  and 
exhaust  air  fans  are  supplied  with  variable  frequency  (variable  speed)  drives 
and  analog  control  loops.  The  supply  air  fans  would  supply  the  required  flow, 
and  the  exhaust  fans  would  maintain  the  required  negative  pressure.  The 
supply  air  fan  would  supply  the  required  air  flow  even  if  the  filters  get  a 
little  plugged,  or  if  the  building  pressure  were  to  change.  Likewise,  the 
exhaust  fan  would  remove  just  enough  air  to  keep  the  booth  under  a  slightly 
negative  pressure  relative  to  the  building  interior.  When  painting  is 
stopped,  and  the  booth  doors  opened,  the  fans  (supply  and  exhaust)  would 
reduce  speed  to  minimize  backdraft  air  flow.  Furthermore,  in  a  manual  mode, 
the  controls  will  allow  accelerated  warm-up  of  cold  vehicles  inside  the  booth. 
This  would  liberate  the  valuable  floor  space  in  Building  350,  now  used  for 
this  purpose,  for  other,  more  productive  activities. 

The  recommended  fan  controls  optimize  booth  air  flow  and  pressure  while 
painting  is  under  way  and  reduces  air  flow  to  a  minimum  when  there  are  no 


4-24 


painting  activities.  These  controls  will  save  energy  through  reduced 
electrical  consumption  and  reduced  fuel  consumption. 


Recommendations 

Based  on  the  Life  Cycle  Cost  Analysis,  this  project  is  recommended. 


Construction  Cost 

$212,670 

Annual  Energy 

Savings  (MBtu/yr) 

Electricity 

1,503 

No.  6  Fuel  Oil 

4,397 

No.  2  Fuel  Oil 

5,674 

Annual  Energy  Cost 

Savings  ($/yr) 

$64,100 

SIR 

3.8 

Simple  Payback  (years) 

3.7 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY;  ECOlO 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.062 
INSTALLATION  &  LOCATION:  LETTERKENNY  ADREGION  NOS.  3  CENSUS:  1 
PROJECT  NO.  &  TITLE:  ECO  #10  PAINT  BOOTH  AIR  FLOW  CONTROL 
FISCAL  YEAR  1992  DISCRETE  PORTION  NAME:  TOTAL  PROJECT 
ANALYSIS  DATE:  10-14-91  ECONOMIC  LIFE  15  YEARS  PREPARED  BY;  G.  FALLON 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  212670. 

B.  SIOH  $  11697. 

C.  DESIGN  COST  $  12761. 

D.  SALVAGE  VALUE  COST  -$  0. 

E.  TOTAL  INVESTMENT  (lA  +  IB  +  1C  -  ID)  $  237128. 


2.  ENERGY  SAVINGS  {+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACT0R(4) 

SAVINGS (5) 

A.  ELECT  $  10.94 

1503. 

$  16443. 

10.75 

176760. 

B.  DIST  $  4.98 

5674. 

$  28257. 

14.08 

397852. 

C.  RESID  $  4.41 

4397. 

$  19391. 

16.21 

314324. 

D.  NAT  G  $  .00 

0. 

$  0. 

13.25 

0. 

E.  COAL  $  .00 

0. 

$  0. 

11.13 

0. 

F.  TOTAL 

11574. 

$  64090. 

$  888937. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

10.59 

$  0. 

$  0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+)/C0ST(-)(3A2+3Bd4)$  0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  293349. 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1F) 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 

D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1D/(YRS  ECONOMIC  LIFE))$  64090. 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $  888937. 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  3.75 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED) 
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LETTERKENNY  ARMY  DEPOT 
LARGE  PAINT  BOOTH  FAN  CONTROL 
SUHHARY 

+ . + 

!  RECOHHENOEDi 

t — - - + 


OPERATION 

HOURS  16  FUEL  ELEC  COST  CONST. 

BUILDING  BOOTH  AIR  FLOH  PER  SAVED  SAVED  SAVED  COST  PAYBACK 

NUHBER  NUMBER  (CFH)  HEEEK  (MBTU)  (HBTU)  ($/YR)  ($)  (YRS) 


309.1  113,078  $23,713 
309.1  $13,078  $23,713 


.8 

.8 


SUBTOTAL  59388  120  4397  618  $26,156  $47,426  1.8 


OPERATION 

HOURS  12  FUEL  ELEC  COST  CONST. 

BUILDING  BOOTH  AIR  FLOH  PER  SAVED  SAVED  SAVED  COST  PAYBACK 

NUMBER  NUMBER  (CFM)  HEEEK  (MBTU)  (MBTU)  ($/YR)  ($)  (YRS) 


+ - 4. 

!  NOT  RECOMMENDED! 

4 - 4 


OPERATION 


HOURS 

12  FUEL 

ELEC 

COST 

CONST. 

BUILDING 

BOOTH  AIR  FLOH 

PER 

SAVED 

SAVED 

SAVED 

COST 

PAYBACK 

NUMBER 

NUHBER 

(CFM) 

HEEEK 

(MBTU) 

(MBTU) 

($/YR) 

($) 

(YRS) 

320 

3930 

2000 

40 

36 

6.9 

$253 

$23,713 

93.6 

320 

3931 

2000 

40 

36 

6.9 

$253 

$23,713 

93.6 
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LETTERKENNV  ARHY  DEPOT  ENER6V  AUDIT  OF  INDUSTRIAL  FACILITIES 


Operation  Hrs/Oey  :  24 


Root  or  Supply  Air  Conditions  *  Hinter  68 

Air  Quantity  (cfi)  1 

Hour  Fractions  1  AH  -  9  AN  1 

9  AH  -  S  PH  1 

S  PH  •  I  AH  1 

Operation  Days  Per  Meet  S 


70 

74 

247 

65 

69 

296 

60 

64 

269 

55 

59 

249 

50 

54 

221 

45 

49 

218 

40 

44 

237 

35 

39 

289 

30 

34 

304 

25 

29 

184 

20 

24 

124 

15 

19 

75 

10 

14 

54 

5 

9 

18 

0 

4 

9 

-5 

-1 

3 

-10 

-6 

1 

-15 

-11 

0 

Totals  2798 


237 

301 

785 

-4 

217 

278 

791 

1 

196 

236 

701 

6 

191 

209 

649 

11 

193 

202 

616 

16 

193 

206 

617 

21 

236 

239 

712 

26 

246 

286 

821 

31 

194 

258 

756 

36 

106 

152 

442 

41 

65 

90 

279 

46 

32 

57 

164 

51 

13 

26 

93 

56 

3 

9 

30 

61 

0 

2 

11 

66 

0 

1 

4 

71 

0 

0 

1 

76 

0 

0 

0 

81 

2122 

2552 

7472 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 


165,858 


Teap.  Hours  of  Occurrence  Total  Delta  Total 

Range  2-9  10-17  18-1  Hours  H  or  T  Const.  CFH  BTU/HR  BTU 


0 


1 

854 

6 

4,542 

12 

7,710 

17 

10,644 

23 

13,994 

28 

19,993 

33 

27,487 

39 

29,393 

44 

19,572 

50 

13,861 

55 

9,033 

60 

5,625 

66 

1,976 

71 

784 

77 

307 

82 

82 

87 

0 

Total  Operation  Hours  While  Heating 
(and  corrected  for  working  days/week)  4776 

Avg  outdoor  teap  while  heating  (F)  45.0 


118,470 


J-a _ d. 


liTTESKEWY  mi  DEPOT  ENERGY  AUDIT  OF  INDUSTRIAL  FACILITIES 


Operation  Hrs/Day  =  8 


Rooi  or  Supply  Air  Conditions  -  Ninter 
Air  Quantity  (cfn) 

Hour  Fractions  1  AH  -  9  AH 
9  AN  -  S  PH 
5  PH  •  1  AH 


Operation  Days  Per  Ueek 


Teep. 

Range 

Hours  of  Occurrence 

2-9  10-17  18-1 

70 

74 

247 

237 

301 

65 

69 

296 

217 

278 

60 

64 

269 

196 

236 

55 

59 

249 

191 

209 

50 

54 

221 

193 

202 

45 

49 

218 

193 

206 

40 

44 

237 

236 

239 

35 

39 

289 

246 

286 

30 

34 

304 

194 

258 

25 

29 

184 

106 

152 

20 

24 

124 

65 

90 

15 

19 

75 

32 

57 

10 

14 

54 

13 

26 

5 

9 

18 

3 

9 

0 

4 

9 

0 

2 

-5 

-1 

3 

0 

1 

-10 

-6 

1 

0 

0 

-15 

-11 

0 

0 

0 

Totals 

2798 

2122 

2552 

Total  Operation  Hours  Uhile  Heating 
(and  corrected  for  working  days/ueek) 

Avg  outdoor  tenp  while  heating  (F) 


68 

1 

0.25 

0.75 

0 

5 


Total  Delta  Total 

Hours  H  or  T  Const.  CFH  BIU/HR  BTU 


240 

-4 

1.08 

1 

0 

0 

237 

1 

1.08 

1 

1 

256 

214 

6 

1.08 

1 

6 

1,388 

206 

11 

1.08 

1 

12 

2,441 

200 

16 

1.08 

1 

17 

3,456 

199 

21 

1.08 

1 

23 

4,519 

236 

26 

1.08 

1 

28 

6,634 

257 

31 

1.08 

1 

33 

8,596 

222 

36 

1.08 

1 

39 

8,612 

126 

41 

1.08 

1 

44 

5,557 

80 

46 

1.08 

1 

SO 

3,962 

43 

51 

1.08 

1 

55 

2,355 

23 

56 

1.08 

1 

60 

1,406 

7 

61 

1.08 

1 

66 

445 

2 

66 

1.08 

1 

71 

160 

1 

71 

1.08 

1 

77 

58 

0 

76 

1.08 

1 

82 

21 

0 

81 

1.08 

1 

87 

0 

2291 

49,865 

1465 

c 

'^,618^ 

45.0 


ECO  Construction  Cost  Estimat< 
Calculations 


ECO  Name:  Paint  Booth  Air  Flow  Control 


ECO  #:  10 


10/01/91 


1991  ECO  "bare"  costs  (from  cost  estimate 

Material 

Labor 

Subtotal  bare  costs 
FICA  Insurance  <20%  of  Labor) 

Sales  Tax  <6.5%  of  Material) 


sheet ) 


Overhead  <15%) 


Profit  <10%) 


Bond  <1%) 


Contingency  <10%) 


Subtotal 


Subtotal 


Subtotal 


Subtotal 


Subtotal  (Construction  Cost  Input  For  LCCID  *) 
SIOH  <5.5%  of  Construction  Cost) 

Subtotal 

Design  <6%  of  Construction  Cost) 

Total  Project  Cost 


«113,210 

«25,630 

*138,840 
*5, 126 
*7,359 

*151,325 

*22,699 

*174,024 

*17,402 

*191,426 

*1,914 

*193,340 

*19,334 

+ - + 

!  *212,674  ! 

+ - + 

*11,697 

*224,371 

♦12,760 

*237, 131 


*  The  SIOH  costs  (5.5%)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 
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CONSTRUCTION  COSTESTIMATE 


ENERGY  ENGINEERING  ANALYSIS 


ARCHITECT  CNCiNCCfl - - - 

_ REYNOLDS.  SMITH  AND  HILLS  A.E.P..  INC. 


Off  AWIMO  NO.  ftSTlMATOff 


SNccr  Off- 


BASIS  roll  ESTIMATE 

[3  CODE  A  Wm  BMigrt  aMnNl«f«4|- 
COOS  0  (PtmikminmrT 
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QUANTITY 


SUMMAffY  I  NO. 

I  UNITS 


^1 /sri  7v^  11781 1  7/2 y 


Zoo  |<:r  '9^^X  7  3.6» 


u  o 


CMC  rORM 

I  AUOS* 


imR  lii0-J45-TJ0j>  NSVIOUS  lOmOM  MAY  •§  lAm 


*  W.MWIOT  MIVY1M  WRCS  .  tW-  tNMA 


(TRANSLOCEtm 


(0-8 


05/15/91 


11:21 


002 


Cameron  &  Barkley  Company 

Flexible  Manulacturing  Syatomr, 
10200  Alton  Box  Rd.,  Box  26879 
Jacksonville.  FL  32?18 
(904)757-0211 

(JEORGE  FA1.I.ON 
RF.YNOLD  &  SMITH  k  HILLS 
1651  SALISBURY  RD. 
JACKSONVILLE  FI,  .12256 


hlOTS’.  MeNOofi-  AOv'/S^.S 


CamBar 


MODTCON 


FC-0984-120 

1.5K  CoBpact-98'!  CPU 

MI SC  ITEMS 
AS-MEEP-000 
EEPROM  Memory  CArrf 


400.00 


400.00 


?no  00 -  aoo.oo" 


AS-BADU-205 

+/-10V, fZ-aOmA  analog  input  module 

AS-DDAP-209 

115  VAC  Output  Module 

AS-BDAU-202 

4-20  mA  Analog  Input 

.AS-BDEP-209 

115  VAC  Input  Module 

AS-P120-000 

120  VAC  -  24  VDC  Power  Converter 

HOUSINGS 
A5-HDTA-'200 
primary  subrack 

A5-HDTA-201 

secondary  subrack  -  5  module 

CAPiiBS 

AS-WBXT-201 

Bus  Extension  Cable 


.175.00 


160.00 


435.00 


115.00 


200.00 


166.00 


165.00 


70.00 


375.00 


160.00 


435.00 


116.00 


200.00 


165.00 


165.00 


TOTAL  AMOUNT : 

NOTE:  ALL  MODICON  EQUIPMENT  COMES  WITH  A  THREE  YEAR  WARRANTY. 
please  refer  to  this  quotation  number.  #99-910515-P004 

MARK  J  •  WALKER 

SYSTEMS  SPECIALIST  j 


70.00 


DEPARTMENT  OF  THE  ARMY 

CONSTRUCTION  ENGINEERING  RESEARCH  LABORATORIES,  CORPS  OF  ENGFNEiiRS 

P.O.  BOX  9005 

CHAMPAIGN,  ILLIN'OIS  61826-9005 


REPLY  TO 
ATTENTION  OF: 
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these  Energy  Studies  are  unclassif ied/unlimited 
Approved  for  public  release. 


